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CyberPower recommends Windows 8 




Intel® Core™ i7 Processor 
Extreme Edition 

B970X 3.50Ghz S 199 

3930K3.20Ghz $152 
38203.60Ghz $122 
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Windows 8 

GIGABYTE* X79-UP4 USB3.0 & SATA III Mainboard 

CORSAIR* 1 6GB DDR3 1 600 MhzTriple channel Memory 

2TB SATA 111 6.0 7200RPM HD 32MB Cache 

Nvidia* Gefaree* GTX 660 2GB Direct X 1 1 Video Card 

CORSAIR" 200R Gaming case 

Asetek Liquid Cooling System 
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$ 1225 



Intel® Core™ i7 
Processor 

4770K3.50Ghz $729 
47703.40Ghz $695 

Intel® Core i5 
Processor 

4670K3,40Ghz $629 

46703.30Ghz $599 

4570 3.1 OGhz $575 

44303.30Ghz $565 



Windows 8 

GIGABYTE* B85 ITX Mainboard w/ USB 3.0 & SATA 6 
CORSAiR* 4GB DDR3 1 600 Mhz Dual Channel Memory 
500GB SATA III 3.0 7200 RPM HD 1 6MB Cache 
Integrated HD Video Card 
BitFenix Prodigy Mini-ITX Case with 350 Watt 



$ 565 
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YOUR UNLIMITED GAMING SOLUTIONS 

Gamer Infinity 8800 Pro SE 




Intel® Core™ i7 
Processor 

477QK3.50Ghz $909 
47703.40Ghz $875 

Intel® Core™ i5 
Processor 

4670K3.40Ghz $805 

4670330GHz $775 

4570 3,1 OGhz $749 

4430330Ghz $739 



Windows 8 

GIGABYTE 1 GA-2S7-HD3 Mainboard w/ USB 3.0 & SATA 6 
CORSAIR" 8GB DDR3 1600 Mhz Dual Channel Memory 
1TB SATA III 7200 RPM HD 
Nvidia 8 Geforce 6 GTX 650 1 GB Video Card 
Thermaltake Commander Gaming Tower Case 430 Watt 80+ Power 
Asetek Liquid Cooling System 

From (lQA 



$739 



FANGB00K EV0 HX7-100 

Intel* Core™ i7 Processor 4700MQ 
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IntePCore™ 
Processor 

4770K3.50Ghz 
47703.40Ghz 

Intel® Core™ 
Processor 

4670K3.40Ghz 
46703.30Ghz 
4570 3,1 OGhz 



Windows 8 

GIGABYTE* GA-Z87-HD3 Mainboard w/ USB 3.0 & SATA 6 
CORSAIR* 1 6GB DDR3 1600 Mhz Dual Channel Memory 
2TB SATA-III 6,0 7200 RPM HD 
Nvidia™ Geforce* GTX 660 2GB Direct X 1 1 Video Card 
CoolerMaster HAF 91 2 Gaming Tower Case 600 Watt Power 
Asetek Liquid Cooling System 
From 
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Intel® Cora™ i7 Processor 
Extreme Edition 
4930MX $2299 
4900MQ $1759 
480OMQ $1559 
470OMQ $1399 



Windows 8 

Intel HM87 Chipset 
173" Full HD Display 1920x1080 
8GB DDR-3 1333 Memory 
750 GBSATA300 Hard Drive 
Nvidia* Geforce* 770M 3GB Direct X 1 1 Video Card 
8XDVD+-RWRewriteable Drive 
1000/100/10 Network Card From 
802.1 1 B/G/N Wireless Network Vl . 



FANGBOOK EVO HX7-200 

Intel* Core™ i7 Processor 4700MQ 



$ 1399 



IntePCore™ i7 Processor 
Extreme Edition 
4930MX $2459 
490OMQ $1929 
4800MQ $1729 
470OMQ $1579 



Windows 8 

Intel HM87 Chipset 
17.3" Full HD Display 1920x1080 
16GB DDR-3 1333 Memory 
64GB SATA 111 6.0Gb/s SSD 
750GB SATA300 7200 Hard Drive 
Nvidia' Geforce* GTX 770M 3GB Direct X 1 1 Video Card 
8X Blu Ray Combo Drive From 
1 000/1 00/1 Network Card • | fl M U 

802.1 1 B/G/N Wireless Network W 
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FRONTSIDE — P. 5 

News, product release information, 
and stats from the tech industry. 

HEAVY GEAR — P. 14 

The latest PC hardware is here: 
reviews, product profiles, and 
category roundups. 

HARD HAT AREA — P. 38 

CPU's Mad Reader Mod winner, 
LAN party coverage, and in-depth 
looks at the latest and greatest 
hardware and technology. 



LOADING ZONE — P. 66 

Software reviews, betas, updates, and 
how-tos. 

DIGITAL LIVING — P. 74 

Games and leisure, news from 
around the web, tech company 
interviews, and more. 
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MIT Gives TCP A Kick In The Pants 



Remy is a computer system developed by researchers at MIT's 
Computer Science and Artificial Intelligence Laboratory and 
Center for Wireless Networks and Mobile Computing. Remy 
specializes in automatically generating TCP congestion-control 
algorithms and evaluating "possible indicators of network 
congestion that human engineers have not considered." 
According to the MIT News Office, during simulations the 
algorithms Remy generated considerably outperformed those 
that humans developed. In fact, grad student Keith Winstein 
says that what Remy does "doesn't resemble anything in the 
30-year history of TCP." Whereas TCP has historically involved 
relatively simple endpoint rules but complex behavior, Remy 
is the opposite, Winstein says. In simulating a high-speed 
wired network with steady transmission rates occurring across 
physical links, Remy nearly doubled throughput compared to 
approaches based on Compound TCP and TCP Cubic. Remy 
also reduced delays by 66%. 



Canonical Crowdsourcing Superphone 

Canonical wants your help to the tune of $32 million. The 
company behind the Linux Ubuntu OS has launched an 
Indiegogo campaign to help it create a limited-edition run 
of the Ubuntu Edge, a "superphone" and "catalyst to drive 
the next generation of personal computing." Plans call for a 
textured amorphous metal exterior with 4. 5 -inch screen (720p) 
shielded with "pure sapphire crystal, a material so hard only 
diamond could scratch it." Underneath will be a multi-core 
CPU, 4GB RAM, 128GB storage, NFC support, 4G-LTE 
compatibility, an 8MP camera, and more. The Edge will 
dual-boot to an Ubuntu mobile OS and Android, converting 
the Edge "into a fully integrated Ubuntu desktop PC" when 
connected to a display. As of late July, Canonical had raised 
roughly $6.5 million of its goal. 




WATCHING THE CHIPS FALL 



Pricing information 
for various AMD and 
Intel CPUs. 



* As of August 2013 
** Manufacturer's 

estimated price 

per 1,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-9590 Eight-Core 


6/11/2013 


NA 


NA 


$899.99 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$199.99 


$199.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$159.99 


$159.99 


AMD FX-8150 Black Edition Eight-Core 


10/12/2011 


$245** 


$179.99 


$169.99 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


$148.99 


$148.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


$149.99 


$149.99 


AMD A8-6600K Quad-Core 


6/4/2013 


$112** 


$119.99 


$119.99 


AMD A8-3850 Quad-Core 


7/3/2011 


$135** 


$84.99 


$84.99 


AMD A8-6500 Quad-Core 


6/4/2013 


$112** 


$118.99 


$118.99 


AMD A10-5800K Quad-Core 


10/12/2012 


$122** 


$129.99 


$129.99 


Intel Core i7-3970X Extreme Edition 


11/12/2012 


$999** 


$1,029.99 


$1,029.99 


Intel Core i7-3960X Extreme Edition 


11/14/2011 


$990** 


$1,069.99 


$1,069.99 


Intel Core i7-4770K 


6/2/2013 


$339** 


$349.99 


$339.99 


Intel Core i7-4770 


6/2/2013 


$303** 


$309.99 


$309.99 


Intel Core i7-3820 


2/12/2012 


$305** 


$229.99 


$299.99 


Intel Core i5-4670K 


6/2/2013 


$242** 


$239.99 


$239.99 


Intel Core i5-4670 


6/2/2013 


$213** 


$229.99 


$219.99 


Intel Core i5-4570 


6/2/2013 


$192** 


$199.99 


$199.99 


Intel Core i5-4430 


6/2/2013 


$182** 


$189.99 


$189.99 


Intel Core i3-21 30 


9/4/2011 


$138** 


$129.99 


$129.99 
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WHAT'S HAPPENING 

HARDWARE 




CompuLab Stays Trim With The Utilite 

If you share the opinion of CompuLab's Igor Vaisbein, 
you believe his company's 2011 mini-PC-sized Trim-Slice 
"pioneered the market of ARM-based computers." As the 
Trim-Slice's successor, the company's new Utilite maintains 
its predecessor's impish size (5.3 x 3.9 x 0.8 inches) but 
doubles up on performance while offering more connectivity 
options. Perhaps even better is that the Utilite does so at a 
starting price at $99, less than half what the Trim-Slice ran. 
Beyond a Freescale LMX6 with single, dual, or quad-core 
Cortex-A9 MPCore CPU, the Utilite supports multistream 
1080p H.264 on-chip decoding and delivers up to 4GB 
of DDR3 RAM; up to 512GB of mSATA SSD storage; 
support for up to 128GB of micro-SD storage; Wi-Fi and 
Bluetooth 3.0; and HDMI, DVI-D, two GbE, two ultra- 
mini RS232, one micro-USB, and four USB 2.0 ports. 
CompuLab expects to begin taking orders for multiple 
configurations in August. 




4 



Add Water, Self-Destruct 

One day your smartphone is by your side where it has 
been for years. The next day, however, it's not only gone, 
it's completely gone having vanished in water. This might 
sound a little out there, but it's precisely the type of research 
that University of Illinois Urbana-Champaign researchers 
are conducting as part of a "born to die" program. 
According to John Rogers, a professor who is part of the 
project, the program's aim is to create transient technology 
that can dissolve at the end of its useful life. In addition 
to cutting down on electronics waste, the development 
of so-called self-destructing devices would save landfill 
space and reduce related airborne toxins. Reportedly, the 
researchers have thus far created a chip on a thin film of silk 
that dissolves when touching water. "You don't need your 
cell phone to last for 25 or 50 years," says Rogers. "Nobody 
wants to keep it for that long anyway." 




Logitech Gets Artsy With Z600 
Bluetooth Speakers 

Ultrabook owners could do a lot worse than picking up 
Logitech's new Z600 Bluetooth speakers as an audio-outputting 
complement for their system, at least in the aesthetic sense. This 
is because the Z600 speakers were designed to be an "object of 
art" that can "meld with the modern living space" and fit right 
in with the appearance of ultrathin notebooks, Logitech says. In 
this regard, the long, flowing, curvy lines the Z600 sports are 
successful. Feature-wise, the Z600 also entices with its ability 
to connect to three devices at once (press Pause on one device 
and Play on another to switch outputs) and its touch-based 
volume control that relies on finger glides. Three drivers fuel 
each speaker, an integrated Bluetooth button eases the pairing 
process, and a 3.5mm jack is onboard for connecting non- 
Bluetooth devices. Logitech also bundles a Bluetooth transceiver 
to handle this task. 
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Digital Storm Unveils New 13.3-inch 
Gaming Laptop 

Custom system builder Digital Storm believes it has a beast on 
its hand with the Veloce, a 13.3-inch gaming notebook that the 
company touts as a "performance monster molded into a sleek and 
compact shell." Beyond being the first Haswell-based slim notebook 
to provide a full 1,080 HD anti-glare display Digital Storm claims 
the Veloce's "ingeniously" designed cooling system consisting of small 
copper blocks, heat pipes, and side-mounted direct airflow vents 
translates into the Veloce being a "marathon performer" that can 
power gameplay for hours with "zero thermal issues." Weighing 4.6 
pounds and measuring 1.26 inches thick, the Veloce comes with a 
2GB NVIDIA GTX 765M graphics card, up to 16GB of DDR3, 
a 750GB HDD and up to 240GB of mSATA SSD storage, and an 
Intel Core i7 CPU up to the 3.8GHz quad-core 4900MQ. Models 
are available in Good ($1,284), Better ($1,596), Best ($1,998), and 
Ultimate ($2,180) configurations. 



HARDWARE MOLE 




Cooler Master Revs Up The V8 GTS 

Described by various admirers as "amazing," "innovative," 
"audacious," "best of all worlds," "stunning," and "one of the 
best looking" and "most powerful" air coolers now available, 
Cooler Master's new V8 GTS sports an attractive price 
($99.99) but also has the look of something you'd find under 
the hood of the baddest, most tricked-out ride in town thanks 
to a black armor-like casing and red LEDs. Performance doesn't 
look to be lacking, either, due to an HVC (horizontal vapor 
chamber) that Cooler Master claims uses the same technology 
"that keeps high-end graphics cards cool." The V8 GTS 
distributes heat evenly through eight 6mm heatpipes, which 
flow up through a triple-tower array decked with dual 140mm 
fans (1,600 rpm) that use a new generation of POM bearings 
and offer 160,000 hours operation. Cooler Master says the V8 
GTS can handle thermal loads "up to an astonishing 250W 



Ogio's Gambit Packs A Bunch 

Most of us don't spend a great deal of time or effort sizing 
up notebook backpacks. Hauling a basic, run-of-the-mill 
backpack around for long stretches at hackathons, LAN 
parties, and other gatherings, however, can cause many of us 
to wish we had. Ogio obviously has put considerable thought 
into what a backpack should be, and its handy Gambit ($100) 
for 17-inch notebooks is solid evidence. Beyond a crush- 
proof, soft-lined Tech Vault that holds cameras, mice, and 
other devices, the Gambit features a HUB (Hybrid Unibody 
Backpanel) design that includes extra shoulder strap padding 
to create "a Sweet Spot comfort zone." The ergonomic 
shoulder straps themselves include a "molded protection 
zone." Elsewhere, there's a fleece-lined top-loading zone for 
notebooks, built-in foam panels, zippered utility side pockets, 
bottle/accessory holders, and more. 
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Dropbox Stares Down The Hard Drive 

If Dropbox has its way, you'll one day rethink what a hard 
drive can be. Specifically, Dropbox CEO Drew Houston 
told Wired ahead of Dropbox's first DBX software 
developers' conference in San Francisco recently that 
Dropbox is "replacing the hard drive." Houston said he 
didn't "mean that you're going to unscrew your MacBook 
and find a Dropbox inside," but more in the sense that 
Dropbox could become "the spiritual successor to the hard 
drive." At DBX, Dropbox announced a suite of tools that 
aims to make it easier for developers to create capabilities 
that stretch across devices and platforms. A Datastore 
API, for example, lets developers look beyond file-syncing 
abilities to a new model that makes storing and syncing 
app data an effortless task. 



SOFTWARE SHORTS 



STREAM * NATION muww teiitihs pock testtkimls 

Just the cloud storage you imagined for yourself 




Google Chrome Launches Apps 
At Windows Users 

With little fanfare in mid-July, Google released a public 
version of the Chrome App Launcher for Windows users 
(a developer preview was previously available). Chrome 
App Launcher installs in seconds via download at chrome. 
google.com/webstore/launcher . Afterward, a pop-up menu 
from the Taskbar grants access (even when Chrome 
isn't running) to the user's Google-related apps (Gmail, 
Chrome, Google Drive, Blogger, etc.), as well as other apps 
that run in Chrome. Syncing apps, bookmarks, passwords, 
and more is also possible in App Launcher, and right- 
clicking an app's icon in the menu will display various 
options, including opening a new tab, opening an app in 
a new tab or window, creating shortcuts, and pinning tabs. 
Google is reportedly working on OS X and Linux versions 
of Chrome App Launcher. 
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Photos & Videos In The Cloud 

A lot of cloud storage providers will gladly store your data securely in 
their space. Stream Nation, however, is primarily interested in doing 
the same for your videos and photos. Recently launched, Stream 
Nation comes from Jonathan Benassaya, co-founder of streaming 
music service Deezer. You can upload videos (26 types supported) and 
photos (22 types supported) from computers and mobile devices via a 
browser tool, a Mac OS X or Windows client, or an iOS mobile app. 
Users can then stream their content at a resolution suitable for their 
device's screen. Privacy options include sharing abilities and private 
and public settings. Additionally, unlike some services, Stream Nation 
reportedly won't limit the length of a video clip that a user can stream 
to another user's browser. A free account includes 2GB cloud space; 
you can get unlimited storage for $19 per month. 
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blippex 



A search engine made by the people, for the people. 



Let's make search human again 



"What Real People Are Browsing" 

"Let's make search human again." That's the rallying cry on 
the home page for the recently launched Blippex, a "search 
engine made by the people, for the people." The Berlin- 
based company behind Blippex believes search "shouldn't 
be about links between machines" but rather "about people 
and their interests." Thus, Blippex's results are based on 
how long users stay on a web page, something a browser 
extension (for Chrome, Safari, and Firefox) measures. The 
assumption is the longer a user stays on a page, the more 
important that page is and the higher ranking it receives. 
Those concerned about privacy can provide information 
anonymously, and Blippex says it plans to publish a dump 
of its database every month. Registration isn't necessary 
to use Blippex, which reportedly served an impressive 
120,000-plus searches its first week. 



Music Streams Up; Album Sales Down 

Recent survey results that Nielsen obtained via SoundScan 
(U.S. point-of-sale data) and BDS (U.S. radio airplay and music 
streams) show that audio and video music streams during 2013's 
first half reached nearly 51 billion, up 24% over the same period 
last year. Nielsen characterizes this growth as "tremendous." 
What's causing all this streaming? The "Harlem Shake" Internet 
meme to a large extent, as the track accounted for nearly 438.5 
million streams. As numerous commenters have suggested, overall 
streaming activity will likely increase when iTunes Radio launches 
soon. Nielsen's numbers also show positive growth for digital 
album sales (up 6.3% to 60.8 million), but numbers were less 
attractive in other areas. Digital track sales were down 2.3% to 
682 million, CD album sales down 14.2% to 78.2 million, total 
album sales down 5.6% to 142 million, and overall album and 
track-equivalent album sales down 4.6% to 210 million. 




SITE SEEING 




Lumi Looks Into Your Past 
For Current News 

Felix Miller and Martin Stiksel did OK by themselves when they 
co-founded Last.fm in the early 2000s. After they solid Last, 
fm for millions, they weren't heard from much until recently 
when they launched Lumi, a social news reader that tracks a 
user's web browsing history to analyze what articles, news, blog 
posts, and other relevant content it should serve. Rather than 
asking for manual input regarding topics of interest as some social 
reader programs initially do, Lumi uses a browser extension for 
Chrome, Safari, or Firefox to analyze your browsing history and 
presents an initial batch of content on a free-flowing web page. The 
more recommendations you click, the more fine-tuned the results 
become. Privacy-wise, Lumi says it recognizes the issues tracking 
browsing history stirs up, but the company says this data is stored 
securely, made anonymous, and will never be shared. 



HARLEM SHAKE 
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DIGITAL ECONOMY 



Job Of The Month 



If you like to play white hat to the world's black hats, then Nike, the giant athletic-wear company that brought 
the world the swoosh, may have the perfect position for you. The Senior IT Security Engineer at Nike's 
headquarters in Portland, Ore., is responsible for implementing, monitoring, and improving security for the 
company's information systems. You'll need to be more than familiar with routers, switches, firewalls, VPNs, 
and the like, and with how to protect those systems from threats. Nike says its Security Engineer "must 
be the voice of reason" when it comes to ascertaining actual risks. In other words, masters of FUD need 
not apply. What you will need are sterling credentials: You must have CISSP (Certified Information Systems 
Security Professional) certification and preferably CISA (Certified Information Security Auditor) and CCNA 
(Cisco Certified Network Associate) certificates, as well. Oh, and you'll need to pass a background check with 
flying colors. If you're interested in finding, fixing, and preventing information security threats at a company 
with one of the world's most recognizable brand names, check out the job description online for more details. 

(For more infomation, see Nike.com) 



Device 



Tech Devices Owned 
By College Students 



% of Students 



Laptop computer 85 

Smartphone 69 

Videogame console 68 

MP3 player 67 

Printer 62 

Digital camera 61 

Flat screen TV 60 

Desktop computer 48 

Tablet computer 36 
Handheld gaming system 35 

Feature phone 33 
;amcorder/video recorder 25 

E-Reader 21 

DVR 18 



Wait Until They Invent 
Digital Beer Cans 

College students love their tech. According to re:fuel's 1 3th annual 
College Explorer student 
survey, the typical student 
going to college owns an 
average of 6.9 devices, 
with laptops far and away 
the most popular digital 
device - even beating 
out smartphones. See 
what percentage of the 
collegiate crowd owns 
different types of devices 
in the table at left. 




(Re 



ege Explorer Survey) 



And Now... A Short Quiz 

Q. What do the following have in common? 

• 34 Nimitz-class aircraft carriers 

• 1 03,030 cement trucks full of cement 

• 9 Empire State Buildings 



A. They're each roughly equivalent in weight to the 
amount of electronics waste that Americans throw 
away each year. According to the EPA, U.S. citizens 
annually generate about 3.4 million tons of e-waste, 
or a little under 7 billion pounds. 

(epa.gov; ask.com; Wikipedia.com; ask.wiki. 
com; trusty calculator) 




Numbers: 



Number of technology companies making 
the 201 3 Fortune 500 list of the world's 
largest corporations. 

(Fortune via VentureBeat.com) 



30% 



Percentage of driving time in urban 
business districts that is spent looking for 
a parking space. 

(National Highway Traffic Safety 
Administration) 



252 million 

Total number of tablet unit sales forecasted 
for 2013. 

(FutureSource) 



$1.24 



Estimated average value in U.S. dollars 
for each of the top 50 sports franchises 
worldwide. 

(Forbes) 



$200 billion+ 

Estimated total value in U.S. dollars of annual 
e-commerce sales in the United States. 

(Center For Media Research) 
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NEW OPPORTUNITIES WITH NEW 

DOMAINS 



New domains. New opportunities. Create your perfect web address with 
over 500 new top-level domains from Short, memorable domains 
like fashion.blog and auto.shop are ideal for getting your website found easily. 
Pre-reserve your preferred domain for free, with no obligation! With regular 
updates from 1&1 you don't miss the chance to get the domains you want. 
Find out more on our website 1and1.com 



.tech 



PRE-RESERVE 

FREE 

WITH NO OBLIGATION!* 




DOMAINS I E-MAIL I WEB HOSTING I eCOMMERCE I SERVERS 1and1 .COIN 



Pre-reserving a domain name is not a guarantee that you will be able to register that domain. Other terms and conditions may appiy. Visit www.1 andl .com for full promotional offer details. 
Program and pricing specifications and availability subject to change without notice. 1&1 and the 1&1 logo are trademarks of 1 &1 Internet, all other trademarks are the property of their 
respective owners. © 2013 1&1 Internet. All rights reserved. 
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Better Gear, 
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ADATA's XPG Lineup Offers Performance & Stability 



Top-of-the-line performance requires 
more than just a fast CPU and 
powerful graphics cards. And AD ATA 
is ready to provide you with the 
speedy memory and SSD storage you 
need with its XPG (short for Xtreme 
Performance Gear) lineup. For example, 
ADATA's XPG SX900 SSDs are capable 
of read speeds up to 550MBps and 
write speeds up to 530MBps. And 
ADATA XPG V2 memory delivers 
speeds up to a blistering 3100MHz. 
Best of all, you can get the XPG gear 



you need at a price that won't ruin 
your budget. 

XPG Storage 

ADATA's XPG SX900 SSDs are 
available in 64GB, 128GB, 256GB, 
and 512GB capacities, while the XPG 
SX910 comes in 128GB, 256GB, and 
512GB flavors. Both models feature 
LSI's SF-2281 controller featuring 5.07a 
SandForce firmware, which provides a 
7% increase in capacity over previous 
firmware, which means you can 



store more data, pictures, music, and 
programs on them. Both models are 
designed with MLC (Multi-Level Cell) 
NAND flash memory that allows for 
cost-efficient, high-density storage. 

In terms of features, the XPG SX900 
provides TRIM support and support for 
RAID configurations. ADATA also provides 
Acronis True Image HD to make it easy to 
move your files between the old and new 
drive. The XPG SX900 can be installed into 
a traditional 3.5-inch HDD bay, thanks to 
a 2.5- to 3. 5 -inch adapter bracket. With the 




SX910, you can choose between a Desktop 
Pack, which comes with an adapter bracket, 
and a Notebook Pack, which comes with 
an external hard drive case that lets you use 
the old hard drive as portable storage. Both 
drives are a scant 7mm thick, or 2.5mm 
thinner than standard 2.5-inch drives. This 
is good news for small form factor builds 
and modders looking to hide their SSDs 
away in tight spaces. 

XPG Memory 

ADATA designed its XPG vl.O 
memory with low-profile design, as 
well, which is great for builds with large 
CPU coolers, and speeds ranging from 
1600MHz, 1866MHz, and 2133MHz. 
The XPG vl.O modules are also color- 
coded, based on speed; blue XPG kits 
operate at 1600MHz with CL11 timings, 



while black XPG kits run at 1600MHz 
and have CL9 timings. Red modules push 
speed even higher, with kits available 
at 1866MHz and 2133MHz— both of 
which deliver timings of CLIO. 

If you're after the pinnacle of per- 
formance and aesthetics, step up 
to the XPG V2 series. XPG kits 
feature distinctive heat spreaders in 
either metallic gold or tungsten grey, 
and come in speeds of 1600MHz, 
2400MHz, 2600MHz, 2800MHz, and 
3100MHz. These dual-channel kits are 
specially designed for use with Intel's 
4th Generation Core Processors and the 
Z87 platform, and can be purchased in 
8GB (two 4GB modules) or 16GB (two 
8GB modules) kits. The heat spreaders 
found on the XPG V2 use ADATA's 
Thermal Conductive Technology, 



and the eight-layer PCB inside is 
constructed with 2-ounce copper for 
extreme durability. All modules above 
1600MHz operate at a voltage 1.65V, 
while the affordable 1600MHz kit 
operates at 1.5V. 

Stability & Performance 

ADATA uses a strict filtering process 
with all its memory chips to ensure 
you receive only the highest-quality 
modules. Both the XPG vl.O and XPG 
V2 are backed with a lifetime limited 
warranty; ADATA offers a three-year 
warranty on its XPG SX900 SSDs 
and a five-year warranty on the XPG 
SX910 lineup. Performance, stability, 
affordability, and peace of mind. All of 
this, and good looks, too — ADATA's 
XPG lineup has it all. ■ 
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GIGABYTE G1 .Sniper 5 




The initial wave of Z87 motherboards 
that we've reviewed topped out at 
two-way SLI and three-way CrossFire. 
The GIGABYTE Gl. Sniper 5 has no 
such limitations, as it supports four-way 
SLI and CrossFire. 

The Gl. Sniper 5's four PCI-E xl6 
slots support the PCI-E 3.0 standard, 
and there are 48 total PCI-E lanes, 
32 more than what you'll find on the 
stock Z87 chipset. A PLX PEX 8747 
chip provides 32 PCI-E lanes that 
are dedicated to the PEG slots. With 
four-way SLI, all four GPUs run at x8 
speed, while three-way SLI or CrossFire 
will operate at xl6/x8/x8. Two-way 
SLI or CrossFire runs at the full xl6 
speed for both cards, assuming you 
install the cards in the first and third 
PCI-E xl6 slots. 

With multi-GPU setups, internal 
case cooling is critical. The Gl. Sniper 5 
includes plenty of fan support, 
with nine fan headers across the 
motherboard. You'll find four system 
fan headers along the bottom of the 
motherboard, as well as two across the 
top, two along the upper right side, and 
one right above the top PCI-E xl6 slot. 
A SATA power port on the right edge 
of the motherboard helps supply extra 
power to any installed graphics cards; 
GIGABYTE recommends that you 
provide auxiliary power to the PCI-E 
xl6 slots when two or more graphics 
cards are installed. The motherboard 
also features three PCI-E xl slots, 
which utilize the PCI-E lanes within 
your Haswell processor. 

High-end audio is another impressive 
feature found on the GIGABYTE 
Gl. Sniper 5. We took a more complete 
look at the audio tools in the GIGABYTE 
Gl. Sniper M5 review elsewhere in 
this issue, but know that this board 



comes with a discrete audio processor, 
headphone amplifier, noise guard, a 
surround sound utility, and an onboard 
operational amplifier. GIGABYTE even 
includes a second operational amplifier 
(as well as an IC upgrade tool) that you 
can swap in to adjust the motherboard's 
sound quality. The Gl. Sniper 5 is also 
equipped with a Qualcomm Atheros 
Killer E2200 network controller, which 
lets you prioritize network bandwidth for 
games and applications. 



The Gl. Sniper 5 provides you with 
several top-shelf overclocking features, 
as well. Chief among these is the Ultra 
Durable 5 heatsink with built-in support 
for watercooling along the PWM area. 
GIGABYTE also adds a small fan to 
the heatsink, so even if you don't opt 
for watercooling, the PWM heatsink 
has active air cooling right out of the 
box. The PCH chipset area features a 
large passive heatsink. PowIRstage ICs 
deliver precise digital power to the 
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G1 .Sniper 5 

$409.99 

GIGABYTE 

www.gigabyte.us 



motherboard's components to further assist 
your overclocking endeavors. Memory 
modules clocked up to DDR-3000 are 
supported, and you can install up to 
32GB of RAM. 

For storage, you'll find 10 6Gbps 
SATA ports, all of which support 
RAID 0, 1, and 10 configurations. 
(The six SATA ports associated with 
the Z87 chipset also support RAID 
5.) The Gl. Sniper 5 also supports up 
to 10 USB 3.0 (six external) and six 
USB 2.0 (two external) ports. The 
motherboard's accessory bundle includes 
a 2-port USB 3.0 hub that installs 
in a 3.5-inch external bay. Wireless 
connectivity is also covered, thanks 
to a wireless communication module 
that delivers support for 802.1 la/b/g/n 
dual-band Wi-Fi and Bluetooth 
4.0/3.0+HS/2.1+EDR. 

We benchmarked the Gl. Sniper 5 in 
a rig with an Intel Core i7-4770K (at 
stock clocks), two GeForce GTX 580s 
in SLI, and 8GB of AD ATA XPG V2 
clocked at 2,400MHz. The Gl. Sniper 5 



put up marks across the board that were 
slightly higher than the numbers we've 
seen from previous Z87 motherboards. 
For example, we saw 56.2fps in Aliens 
vs. Predator (tested at 2,560 x 1,600), 
a 3DMark 11 Overall score of X4228, 
and a PCMark 7 score of 6435. 
POV-Ray Beta 3.7 topped 1600 pixels 
per second (1603.57), and Cinebench 
11.5 posted 8.57 points, which are 
impressive marks. Running ADATA's 
speedy memory, the Gl. Sniper 5 put up 
27.1GBps and 27GBps in SiSoftware 
Sandra 2013 Lite's Memory Bench- 
mark tests. 

With its four-way SLI/CrossFire and 
extensive overclocking support, the 
GIGABYTE Gl. Sniper 5 is certainly 
aimed at gamers and enthusiasts. Besides 
brute power, you'll also get enhanced 
audio, intelligent networking, and 
wireless connectivity. It's an enticing 
option for those who demand the best 
for their rig. ■ 

by Nathan Lake 



Specs: Max memory: 32GB (DDR3-1600/Max 0C: DDR3-3000); Slots: 4 PCI-E 3.0 x16, 3 PCI-E x1 ; Storage; 10 6Gbps SATA; Rear I/O: 2 HDMI, 1 DisplayPort; 6 
USB 3.0, 2 USB 2.0, 2 Gigabit Ethernet, 1 optical S/PDIF out, 1 coaxial S/PDIF out, audio I/O, 1 PS/2 port; Form Factor: E-ATX; Warranty: 3 years 
Test system specs: Processor: Intel Core i7-4770K; GPU: Z0TAC GeForce GTX 580 (2x, SLI); RAM: 8GB ADATA XPG V2 DDR3-2400; Storage: 1 28GB Crucial 
RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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GIGABYTE G1 .Sniper M5 



If you're familiar with GIGABYTE'S Gl- 
Killer line of motherboards, the new 
additions that are built to support Intel's 
4th Generation Core processors ought 
to interest you. The Gl. Sniper M5 is a 
microATX motherboard that supports SLI 
and CrossFire, ideal for gamers looking 
to put together a new LAN party rig 
with a Haswell processor. Gamers will 
also like the host of audio enhancements 
that GIGABYTE included on the board. 
Let's examine the standout features of the 
Gl. Sniper M5. 

The Gl. Sniper M5 features GIGA- 
BYTE'S Amp-Up Audio, which consists of 
a discrete audio processor from Creative, 
Sound Blaster X-Fi MB3 software, audio 
noise guard technology, a front panel 
headphone amplifier, and an onboard 
OP-AMP (operational amplifier). The 
discrete audio processor is Creative's 
Sound Core3D, which is a quad-core 
audio processor. The accompanying Sound 
Blaster X-Fi MB3 software comes with 
SBX Pro Studio, which adds surround 
sound effects over stereo headphones, as 
well as some extra punch to gunshots, 
explosions, and other common videogame 
sounds. The software also includes 
EAX ADVANCED HD 5.0, VoiceFX, 
and Creative ALchemy applications. 
The motherboard's gaming headphone 
amplifier can drive 600ohm loads, and 
GIGABYTE claims the amp can provide 
"a fuller range of dynamic sound with 
crisper details and less distortion" when 
paired with high-quality headphones. 

One of the most interesting audio 
additions is the OP-AMP socket. 
GIGABYTE provides an IC extraction 
tool and a second, specialized OP-AMP 
to let you customize the Gl. Sniper M5's 
integrated audio. The BB OPA2134 is the 
default OP-AMP, and it's designed for a 
neutral sound over a full frequency range. 
The LM4562NA is the second OP-AMP; 
GIGABYTE tells us this OP-AMP features 
clear and bright sound. GIGABYTE also 




says that it will be offering other upgrade 
kits soon. 

To protect the Gl. Sniper M5's premium 
audio components from potential electro- 
static interference, GIGABYTE adds an 
audio noise guard that essentially isolates 
the audio components from the rest of the 
board. LED lighting illuminates the path 
to show the separation. The rear I/O panel's 
audio connectors, as well as the HDMI and 
DisplayPort connectors, are gold-plated for 
durability and optimal connectivity. 

For enhanced network connectivity, 
the Gl. Sniper M5 is built with a 
Qualcomm Atheros Killer E2200 
Gigabit Ethernet controller. With it, you 
can prioritize network traffic for games 
and other applications. It's a great way 
to ensure that a Steam game update or 
security software patch doesn't interrupt 
your gaming experience. 

On this mATX motherboard, you'll also 
find many of the overclocking features found 
on GIGABYTE'S full-sized, high-end boards. 
For example, there are onboard buttons for 
power, reset, and clear CMOS, as well as 



G1 .Sniper M5 

$204.99 

GIGABYTE 

www.gigabyte.us 



a debug display for quick troubleshooting. 
Voltage read points, available along the 
top right, let you work with a multimeter 
to check real-time voltage levels for the key 
power areas of the motherboard. 

The Gl. Sniper M5 is built with 
GIGABYTE'S Ultra Durable 5 Plus 
technology that includes digital power 
(using IR3550 PowIRstage ICs), Black Solid 
Caps rated for 10,000 hours of operation 
at 105 degrees Celsius, and large passive 
heatsinks. The heatsinks are designed 
with the distinctive green and black 
Gl -Killer color scheme, though we'll note 
that GIGABYTE opted not to include gun- 
shaped heatsinks, which we feel keeps the 
high-end board looking classy. To better 
support closed-loop watercooling setups, 
GIGABYTE has added an OPT fan con- 
nector (located right next to the CPU_FAN 
header) that will provide continuous full 
power to a waterblock/pump unit. 

The Gl. Sniper M5 is engineered with 
three PCI-E xl6 slots. For SLI and CrossFire, 
you'll want to use the top and bottom PCI-E 
slots, as the top slot supports full xl6 speed, 
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and the bottom slot can handle up to x8 
speeds. Both slots run at x8 with two GPUs 
connected. We think this is a smart design, 
because you'll have one slots worth of space 
between the GPUs, so hot air won't get 
trapped as easily between two cards. The 
middle PCI-E xl6 slot runs at x4 speed and 
doesn't support SLI or CrossFire. 

Another high-end feature on the 
Gl. Sniper M5 is its ability to work with 
32GB of DDR3 memory clocked up to 
3,000MHz. We had no trouble running 
an ADATA XPG V2 8GB DDR3-2400 
kit at its rated speed. Stock Z87 chipset 
options are provided for SATA and USB — 
six 6Gbps SATA ports, six USB 3.0 (four 
external, two internal), and six USB 2.0 
ports (two external, four internal). 



The key components in our test system 
included an Intel Core i7-4770K (run at 
stock clocks) and two GeForce GTX 580s 
in SLI. The Gl. Sniper M5 proved a good 
choice for gaming, as we saw 54.5fps in 
Aliens vs Predator and 23.4fps in Metro: Last 
Light. 3DMark 1 1 produced scores right in 
line with the rest of Z87 chipset boards we've 
tested, as it posted an Overall score of X4198 
and a Combined Score of 4734. Cinebench 
11.5 produced an impressive 8.56, thanks 
in part to the Core i7-4770K, and ADATA's 
XPG V2 memory helped the Gl. Sniper M5 
to a 27GBps score in SiSoft Sandra 2013 
Lite's Memory Bandwidth test. 

All in all, the Gl. Sniper M5 took 
everything we could throw at it. You'd 
be hard-pressed to find a microATX 



motherboard that could top what 
GIGABYTE has provided with the 
Gl. Sniper M5. We expect it to be a top 
choice for small form factor builders 
and those interested in making a high- 
performance LAN party system. ■ 



by Nathan Lake 




Specs: Max memory: 32GB (DDR3-1600/Max 0C: DDR3-3000); Slots: 3 PCI-E 3.0 x16, 1 PCI-E x1 ; 
Storage; 6 6Gbps SATA; Rear I/O: 2 HDMI, 1 DisplayPort, 1 DVI; 4 USB 3.0, 2 Ethernet, 1 S/PDIF out, 
audio I/O, 1 PS/2; Form Factor: microATX; Warranty: 3 years 

Test system specs: Processor: Intel Core i7-4770K; GPU: Z0TAC GeForce GTX 580 (2x, SLI); 
RAM: 8GB ADATA XPG V2 DDR3-2400; Storage: 128GB Crucial RealSSD C300; OS: Windows 8 
Enterprise (64-bit) 
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Benchmark Results 


ADATA XPG V2 
DDR3-2400 


SiSoftware 
Sandra 2013 Lite 




Integer B/FAVX2/256 
(GBps) 


27.1 


Float B/F FMA/256 
(GBps) 


27 


Memory Latency 


20.4ns 


Cache Bandwidth (GBps) 


176.8 


Aliens vs. Predator Low 
Quality (fps) 


709.5 




ADATA XPG V2 DDR3-2400 



A DATAs XPG V2 lineup is highlighted 
by a striking aluminum heat spreader in 
Metallic Gold or Tungsten Grey. The heat 
spreaders have 10 angled fins that dissipate 
heat from the modules while adding 
a cool, ferocious look. The XPG V2 kits 
are available in speeds up to 3,100MHz; 
we got a chance to check out an 8GB 
DDR3-2400 kit. 

Our 8GB DDR3-2400 kit consists of 
two 4GB modules, and there's an Intel 
XMP profile for the 2,400MHz speed. At 
this speed, the modules run with timings 
of 11-13-13-35. All the ADATA XPG V2 
modules are also designed to conform to 
JEDEC's DDR3-1333 standard, which 
uses timings of 9-9-9-24. The DDR3-1333 
speed is the one that our test system defaulted 
to when we first booted after installing the 
memory. Bumping up the XPG V2 modules 
to 2,400MHz was as simple as going into the 
BIOS and selecting the XMP Profile. 

This PC3- 19200 memory kit's modules 
operate at 1 .65V when run at their rated peak 



speed. Those interested in the DDR3-3100 
kit will find that the modules use timings 
of 12-14-14-36 and a voltage of 1.65V All 
the kits in ADATA's XPG V2 family are 
dual channel. For reliability, ADATA laces 
the inner layer of the XPG V2 modules' 
PCB with 2 ounces of copper, twice as 
much as traditional modules. ADATA 
also puts its memory chips through a 
strict filtering process to ensure you'll have 
a high-quality module, and the company 
backs the XPG V2 modules with a limited 
lifetime warranty. 

Our test system featured an Intel Core 
17-4770K and a GIGABYTE Gl. Sniper 5 
motherboard. First, we ran the kit through 
a battery of SiSoftware SANDRA 2013 
Lite's memory benchmarks. In the Memory 
Bandwidth tests, we saw impressive speeds 
of 27.1 GBps (Integer Buffered) and 
27GBps (Float Buffered) tests. The Memory 
Latency test, which measures speed when 
accessing memory outside the L1D/L2 
cache, produced a result of 20.4ns. We 



also ran the Cache Bandwidth benchmark, 
which takes into account the transfer speed 
of the system cache and memory, and we 
saw a speed of 1 76. 8GBps. To provide a 
gaming benchmark, we ran Aliens vs. 
Predator at low resolution and quality 
settings, which should isolate the memory 
from the GPU performance. Our test rig 
ran the benchmark at 709.5fps. 

Compared to the 1,866MHz modules 
we had previously installed in our test 
rig, the 2,400MHz modules made our 
system seem snappier when multitasking 
and loading programs. The XPG V2 kit 
also performed well in our benchmark 
tests, which makes us pretty comfortable 
recommending it for enthusiasts. ■ 

by Nathan Lake 

XPG V2 DDR3-2400 

$99.99 
ADATA 

www.adatausa.com 



Specs: Capacity: 8GB (2x 4GB); Timings: 11-13-13-35; Frequency: DDR3-2400 (PC3-19200); Voltage: 1 .65V; Unbuffered; Non-ECC; Lifetime warranty; 
Intel XMP-certified 

Test system specs: Processor: Intel Core i7-4770K; Motherboard: GIGABYTE G1 .Sniper 5; GPU: Z0TAC GeForce GTX 580 (2x, SLI); Storage: 1 28GB Crucial 
RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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This month we take a closer look at MSI s 
factory overclocked take on the GeForce 
GTX 770, upon which the firm installed a 
fourth-generation Advanced Twin Frozr dual- 
slot cooler. To recap, the NVIDIA GeForce 
GTX 770 is based on the same GPU, the 
Kepler GK104, used in the GTX 680. Its 
manufactured at the same 28nm process 
as the previous generation card and shares 
its shader, TMU, and ROP count; 1,536, 
128, and 32, respectively. Because the 770 
has more in common with the 600 series 
flagship than the TITAN or 780, it makes 
do with a 256-bit memory bus instead of 
the more capable 384-bit memory bus on 
the higher-end cards. NVIDIA's reference 
design offers cards with either 2GB or 4GB 
of GDDR5, and for this one MSI went with 
the former. Incidentally, MSFs Lightning 
version of the 770 also boasts 2GB GDDR5. 

The primary difference between the 770 
and the 680 is the memory; this card is 
equipped with 7Gbps GDDR5 memory 
modules, which are capable of 224.3GBps 
of peak bandwidth. The other extra 
you won't see in the 680 is GPU Boost 
2.0 Technology for improved overall 
performance, overclocking, and monitoring. 



The Advanced Twin Frozr cooler on this 
card consists of a copper base over the GPU 
and an array of aluminum fins threaded with 
nickel-plated SuperPipe heatpipes that extend 
the length of the card. Over the top, MSI 
installed a thin aluminum heat shield and 
a pair of patented 80mm Propeller Blade 
fans, which can deliver up to 20% more 
airflow than conventional-bladed fans. MSIs 
exclusive Dust Removal Technology is a neat 
feature that spins the fans in the opposite 
direction for a few seconds upon start up, 
keeping the cards cooler operating at its peak 
efficiency for as long as possible. All told, 
the jazzed-up cooler can deliver cooler peak 
running temperatures and quieter operation. 

The PCB also sports a number of 
advancements over the reference design that 
fall under the umbrella of MSI's Military 
Class IV brand. These include Hi-c CAPs 
that offer up to 93% energy efficiency, super 
permeable Super Ferrite Chokes that run 
cooler and support higher current capacity, 
and 10-year-lifespan solid state capacitors. 
On the backplane, you'll find a DisplayPort 
port, HDMI port, and two DVI ports. 
Power comes to this card via 6-pin and 
8-pin PCIe power connectors. 



With its highly capable cooler and such 
quality materials, this card is practically 
screaming for an overclock. MSI obliged 
by raising the GeForce GTX 770's 
base and boost clocks from 1,046MHz 
and 1,085MHz, to 1,098MHz and 
1,150MHz, respectively. Thanks to the 
bundled Gaming App, you can easily 
switch between Gaming, ECO, and 
Default settings, for performance on 
demand. The Afterburner software also 
lets you raise your clocks, voltages, and 
fan speeds to exert even more influence 
over your gaming experience. MSI also 
throws in an image and video capture 
utility called Predator. 

In even the most demanding DX11 
games currently available, the MSI GeForce 
GTX 770 Twin Frozr will perform well at 
resolutions up 1,920 x 1,200. As the graphics 
power plant inside CPU's Customus Prime 
heading to PAX (check out the build 
coverage in this issue for detailed benchmark 
info), it's sure to put and extra big smile on 
the face of one very fortunate power user. ■ 



by Andrew Leibman 



Specs: Core Clock: 1,098MHz (1,150MHz Boost Clock); Memory Clock: 1,753MHz; 2GB GDDR5; PCIe 3.0; Cooler: dual-slot; Backplane: DVI x 2, 
DisplayPort, HDMI 
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Corsair Vengeance M65 FPS Laser Gaming Mouse 



Corsair's latest gaming mouse, 
the Vengeance M65, was built 
specifically to give gamers a competitive 
advantage in first-person shooters. 
Having just read that, we wouldn't 
blame you for raising an eyebrow, but 
the M65 is more than just a bunch 
of marketing. The version we got our 
hands on is Arctic White M65; Corsair 
also offers the attractive peripheral in 
Gunmetal Black and Military Green, 
not coincidentally, the same shades 
in which many of Corsair's cases 
come painted. 

The main right and left buttons and 
the convex top surface of the M65 is 
composed of smooth glossy plastic, 
and the perpendicular sides of the 
mouse use a matte textured plastic 
that feels like fine-grit sandpaper. The 
unit has an aluminum chassis, five 
PTFE (polytetrafluoroethylene) pads 
that make sure the mouse moves freely 
on just about any surface, and three 
screw-mounted weights arranged in a 
triangle. Removing a screw to drop the 
weight out lets you balance the mouse 



to be lighter or heavier in the front, 
back, or either side. 

The M65 is an upgraded version 
of the M60, which we reviewed last 
year, so it shares many of the same 
features. There are eight programmable 
buttons on the M65, which is a 
common feature of most gaming mice 
we encounter. There are two long 
rectangular thumb buttons at the 
junction of the left side and top of 
the mouse body, and a pair of DPI 
switches just south of the mouse 
wheel. The forward button increases 
the DPI, while the back button 
decreases it. A three-LED indicator 
between the two buttons shows you 
the current DPI setting. 

One particularly unique feature on 
the Vengeance M65 (and the Vengeance 
M60) is the large red "sniper" button 
centered under the thumb. Press and 
hold this button to temporarily drop 
the DPI to its lowest setting, which 
helps you make those tricky long-range 
shots using scoped weapons. Release the 
button, and your M65 returns to your 



preferred DPI setting. The M65 stands 
head and shoulders above the M60 
(which we loved) thanks to its 8,200 
DPI laser sensor. The right- and left- 
click switches are rated for 20 million 
clicks, and the high-mass mouse wheel 
rolls smoothly and accurately under 
your finger. 

The M65's software driver gives 
you an incredible array of settings to 
tweak. For instance, you can cycle the 
M65's response times from 125Hz up 
to 1,000Hz (8ms up to 1ms) for better 
response on different surfaces, adjust 
the lift height, and toggle the LEDs off 
and on. 

The Corsair Vengeance M65 is a 
solidly built and highly configurable 
mouse that can actually make a 
difference in your FPS performance. ■ 

by Andrew Leibman 

Vengeance M65 FPS Laser Gaming Mouse 

$69.99 
Corsair 
www.corsair.com 



Specs: Sensor: Laser (100 to 8,200dpi); Adjustable weight system; Body Type: Right-handed; 8 programmable buttons; Blue LED; Interface: USB 
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fhermaltake Water 3.0 Performer 



We've covered Thermaltake s Water 3.0 
Extreme and Water 3.0 Pro closed- 
loop CPU coolers in recent issues, and 
here, we get a chance to benchmark 
the Water 3.0 Performer. Similar to the 
Water 3.0 Pro, the Water 3.0 Performer 
comes with two fans that operate 
from 1,000 to 2,000rpm, as well as a 
120mm radiator. 

The biggest difference between the 
two is the thickness of their radiators. 
The Water 3.0 Performer's rad measures 
27mm thick, while the Water 3.0 Pro's is 
49mm thick. Otherwise, the Water 3.0 
Performer comes with everything you'll 
find in the Water 3.0 Pro, including 
support for Haswell processors. 

As expected, Thermaltake designed the 
Water 3.0 Performer to be compatible 
with all modern desktop CPU sockets. 
The complete list includes Intel 
LGA1 150/1 155/1 156/1366/201 1 and 
AMD AM2/AM2+/AM3/AM3+/FM1/ 
FM2 sockets. The waterblock features 
a full copper plate that, according 
to Thermaltake, "maximizes heat 
conductivity." Thermal compound is 
preapplied to the copper plate to save 
you from making a separate purchase. 
The 12V pump built into the waterblock 
operates at 2,900rpm (+/-150rpm). The 
Water 3.0 Performer's 120mm fans are set 
up in a push-pull configuration and have 
a double curve blade design that produces 
a maximum of 99cfm airflow at a noise 
level of20dBA. 

To install the Water 3.0 Performer, 
attach the Intel or AMD mounting 




bracket onto the waterblock. Then, lock 
it in with the included retention ring. 
Next, select the matching backplate 
and screw the mounting bracket to the 
backplate. The Water 3.0 Performer's 
relatively thin radiator makes it a good 
option for small form factor builds, such 
as HTPCs and LAN party systems. 

We installed the Water 3.0 Performer 
into a rig that featured Intel's Core 
i7 '-477 'OK (run at its stock clock), two 
ZOTAC GeForce GTX 580s, and 16GB 
of Kingston HyperX Predator memory 
clocked at 1, 866MHz. With the CPU idle, 
the cooler produced a temperature of 42 
degrees Celsius. To stress-test Water 3.0, we 
ran POV-Ray 3.7 for 10 minutes on the 



Core i7-4770K and saw an impressively low 
maximum temperature of 67 C. We also 
ran four simultaneous instances of Prime95, 
and the Water 3.0 Pro delivered a maximum 
temperature of 68 C. 

The Water 3.0 Performer is no slouch 
when it comes to cooling performance. We 
also like that the unit is easy to set up and 
will fit into most cases. It's a solid choice 
for enthusiasts on a tight budget. ■ 

by Nathan Lake 

Water 3.0 Performer 

$74.99 
Thermaltake 
www.thermaltakeusa.com 



Specs: Materials: Copper (waterblock), aluminum (radiator); Fans: 2 1 20mm (1 ,000 to 2,000rpm); Pump motor speed: 2,900rpm; Warranty: 3 years 
Test system specs: Processor: Intel Core i7-4770K; Motherboard: MSI Z87-GD65 GAMING; GPU: ZOTAC GeForce GTX 580 (2x, SLI); RAM: 16GB Kingston 
HyperX Predator DDR3-1866; Storage: 128GB Crucial RealSSD C300; OS: Windows 8 Enterprise (64-bit) 
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Cooler Master CM Storm Havoc 



For gamers, the mouse is one of those 
components you just don't skimp 
on. But when a company attaches the 
word "gaming" to a peripheral, we here 
at CPU are looking for more than just 
LEDs and cutting-edge internals; the 
component has to be comfortable to 
use and highly functional. After all, the 
primary difference between a typical 
computer user and a gamer is that the 
latter's computing sessions tend to last 
significantly longer. 

Cooler Master's CM Storm Havoc 
laser gaming mouse, a right-handed 
mouse, has a lot of technology packed 
into its mostly matte black shell, 
but our first impression was that the 
mouse just felt good against our palm. 
The Havoc's surface is covered in the 
same rubberized plastic that Cooler 
Master seems so fond of in its various 
peripherals. There's a strip of glossy 
black plastic on the right side of the 
unit, where your pinky and ring finger 
rest. A ribbed pad under the thumb 
rest prevents slippage, and the side of 
the mouse's near-perpendicular plane 



ensures you have plenty of control 
with your thumb. The scroll wheel has 
a smooth rubber jacket that feels like a 
racing slick. 

There are multicolored LEDs 
behind a CM Storm logo and the two 
DPI buttons. Tapping the forward 
DPI button increases the DPI, and 
the rear-most thumb button cycles the 
saved DPI and LED color profiles. 
This way, you can alter the colors and 
DPI settings right from the mouse and 
assign up to four built-in profiles. 

In the software, you can take much 
greater control over the DPI settings, 
LED colors and brightness, sensitivity, 
double-click speed, button response 
time, and LED behavior. For example, 
you can turn off the LEDs, keep them 
always on (the default setting), let 
them fade in and out, or enable Rapid 
Fire, which flashes the LED white 
whenever you click. The software 
isn't just incredibly powerful, it's also 
straightforward and easy to use. 

The Havoc gives you an amazing 
amount of control, thanks to the 



Avago 9800 laser sensor, which can 
cycle between 100 and 8,200dpi 
settings in 50dpi increments. There 
are eight programmable buttons on 
the Havoc, and the main right and left 
mouse buttons utilize Japanese Omron 
microswitches, which are rated for 5 
million clicks. The cable is 5.9 feet 
long and has a braded nylon cover for 
added durability. The USB connector 
is gold-plated for superior connectivity 
for the life of the device. Cooler 
Master backs the Havoc with a two- 
year warranty. 

If you use your PC for extended 
sessions (or play games), the CM 
Storm Havoc is one of the most 
comfortable, precise, and attractive 
options we've seen recently. ■ 

by Andrew Leibman 

CM Storm Havoc 

$54.99 
Cooler Master 
www.coolermaster-usa.com 



Specs: Sensor: Laser (1 00 to 8,200dpi); Body Type: Right-handed; 8 programmable buttons; 4 profiles; 7 color LEDs; Interface: USB 
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Cooler Master's i700 is a no-frills PSU 
that has received an 80 PLUS Bronze 
certification. Budget builders will also 
like that the i700 is capable of driving 
two graphics cards (thanks to the unit's 
four PCI-E 6+2-pin connectors), current 
CPUs, and motherboards that have an 
8-pin CPU power connector. All of the 
cables are hardwired to the unit, and 
they're all long enough to reach the 
various components of your build. 

In terms of cabling, you'll find a 
20+4-pin main power cable that's 19.6 
inches long. The four PCI-E connectors 
are split between two cables that are 23.6 
inches long. The 4+4-pin CPU connector 
is on a separate cable that's also 23.6 inches 
long. To power your storage devices, there 
are nine SATA power connectors. Cooler 
Master splits the SATA connectors across 
three cables. There are two cables that each 
have four connectors, while the remaining 
SATA connector is placed on a cable with 
three Molex connectors and one FDD 
connector. This cable is 34 inches long. 

The i700 has a single +12V rail 
that can handle a maximum load of 
5 5 A, which equates to 660 watts of 
power. Cooler Master tests the i700 at 
temperatures up to 40 degrees Celsius. 



The +5V and +3.3V rails each support 
up to 20A for a combined power of 120 
watts. The hardware you connect to the 
i700 will be protected from overvoltage, 
overcurrent, overpower, and short circuits 
coming through the power supply. Cooler 
Master lists a MTBF of 100,000 hours 
and backs the PSU with an impressive 
five-year warranty. A 120mm fan cools 
the i700's internal components. 

Our benchmark system included an 
Intel Core 17-4770K, a GIGABYTE 
Gl. Sniper 5 motherboard, and two 
ZOTAC GeForce GTX 580s. We 
simultaneously ran POV-Ray Beta 3.7 
(stresses all CPU cores) and the Aliens vs. 
Predator (stresses GPUs) benchmarks to 
push the power supply, and we monitored 
the results with an ExTech True RMS 
Power Analyzer Datalogger. We took 
measurements for both SLI and single- 
card setups to show you how the power 
supply performed at different loads. 
In SLI, we saw a maximum wattage of 
71 6W at a power factor of .982. The 
unit also produced a maximum voltage 
of 117.5V and a maximum amperage of 
6.26A. With one GPU, the maximum 
wattage hit 472W with an almost 
identical power factor: .981. 





Cooler Master 


Specs 


i700 


Rated continuous (W) 
12V rails 


700 (at 40 C) 
1 


+12V max (A) 
+5V max (A) 


55 
20 


+3.3V max (A) 


20 


SLI/CrossFire-ready 


Yes 


Max wattage tested 


716 


Power factor tested 


.982 


Efficiency rating 


Up to 85% 


(as advertised) 




Fan 


120mm 


PCI-E 


4 (6+2-pin) 


Main 12V 


20+4-pin 


8-pin EPS12V 


1 (4+4-pin) 


SATA 


9 


4-pin Molex 


3 


Floppy 


1 


Length (including cable 


6.4 inches 


bend) 




Warranty 


5 years 



Cooler Master's i700 is a good option 
for those who need a reliable power 
supply for a basic build. Support for SLI 
and CrossFire also makes it a nice choice 
for gamers on a budget. I 



by Nathan Lake 

i700 

$79.99 
Cooler Master 
www.coolermaster-usa.com 
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State-Of-The- 
Standards 

Blu-ray Disc 




Today, the Blu-ray Disc format is slated 
to be the primary physical media in 
both Sony's and Microsoft's next-gen 
consoles, the de facto format for 3D 
HD video, the highest-capacity media- 
based storage available to PCs, and it is 
gradually supplanting the aging DVD 
format in the home entertainment 
market thanks to its ability to store vastly 
superior high bitrate video and surround 
sound. Internal BD-ROM and BD-RE 
optical drive prices have stabilized at $70 
to $100, and BD media can be had for 
right around $1 a disc for single-layer, 
25GB media. Not too shabby for a media 
format, right? But one has to wonder if 
the victor of the latest, greatest format 
war would be riding a little higher 
in the saddle a decade after its initial 
introduction to consumers. 

BD's Beginnings 

The move from SD to HD in 
movies, TV, videogames, and video was 
extremely disruptive for the consumer 
electronics industry, in all the very best 
ways. It dramatically raised the bar for 
the visual and audio fidelity of the media 
we consume, forced the rapid adoption 
of new display and playback devices, 
and challenged content creators to step 
up their game to meet the demand for 
HD everything. The government, via 
the FCC, even got involved to help ease 
the transition from analog terrestrial 
broadcasts to a digital ATSC (Advanced 
Television Systems Committee) standard, 
which is capable of broadcasting 1080p 
video over the air. 

At the center of any such disruption is 
always a new media format. As impressive 




as moving from the 480i VHS format to a 
480p DVD format was, the leap to 1080p 
was even more so. But higher fidelity 
audio and video demands a media format 
that can hold a ton of data, and the DVD 
format was already being overtaxed by 
high bitrate movies that were coming out 
when BD media first hit the market. 

To get the new HD content onto 
physical media, manufacturers required a 
new laser technology. Researchers knew 
as early as the 1960s that blue lasers 
were the key to a narrower beam and 
higher disc capacities. The problem was 
that the gallium nitride crystal-based 
semiconductors for blue lasers were 
extremely difficult (and expensive) to 
manufacture. 

In 1999, the inventor behind blue, 
green, and white LEDs, Shuji Nakamura, 
discovered an efficient way of creating 
gallium nitride crystals that have a high 
structural quality, with an order of 
magnitude fewer defects than previous 
blue laser manufacturing processes. The 



new 60mW lasers proved capable of 
reading and writing high-density, high- 
speed data streams suitable to meet the 
needs of our growing addiction to high- 
definition content. 

There was pent up demand, and the 
technology was in place; all the industry 
needed was a company willing to step 
up to the plate to offer a format capable 
of spinning in the HD era. Instead, we 
got two. 

Yes, Another Format War 

In early 2005, the DVD Forum 
and Blu-ray Disc Association entered 
into negotiations to attempt to avoid 
a costly and protracted format war a la 
VHS/Betamax. Several months later, 
communications broke down, and in 
2006, two HD media disc standards 
using Nakamura's blue laser diodes — HD 
DVD and Blu-ray — became commercially 
available. The former, backed primarily 
by Toshiba and NEC, was being 
promoted by the DVD Forum. Other 
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Like its predecessor, Sony's PS4 will ship with a Blu-ray drive. 



backers included Sanyo, Memory-Tech 
Corporation, Microsoft, RCA, Intel, and 
Venturer Electronics. HD DVD also had 
the support of three of the Big Six movie 
studios: Universal Studios, Paramount 
Pictures, and Warner Bros. Pictures. 

HD DVD consisted of a polycarbonate 
disc very similar to standard DVDs, but 
with a single layer capacity of 15GB, 
achieved using a 405nm blue laser, smaller 
bumps, and narrower tracks than DVD. 
HD DVD's data layer is 0.6mm below the 
surface of the disc, which helped ensure 
the discs were fairly resistant to scratching. 

The institution tasked with promoting 
Blu-ray was the Blu-ray Disc Association, 
which counted Hitachi, LG, Panasonic, 
Pioneer, Philips, Samsung, Sharp, Sony, 
Thomson, Dell, HP, Mitsubishi, and 
TDK among its members. Sony was Blu- 
ray's biggest backer, and the three studios 
that followed its lead included Columbia 
Pictures, Walt Disney Pictures, and 20th 
Century Fox. 



Sony's BD media, while capable 
of holding more data, included a dual 
layer specification that placed the data 
layer just 0.1mm below the surface of 
the disc, which made the discs extremely 
susceptible to scratching. To combat 
the problem, early BDs came in hard 



plastic cartridges, similar to MiniDiscs. 
Later, TDK introduced a hard polymer 
coating it called Durabis, which could 
be applied in a 0.1mm thickness yet 
prevent scratching from even a sharp 
screwdriver. After its introduction, Sony 
developed its own hard polymer coating 
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for BD media. But at the time, these 
options weren't available, and many of 
HD DVD's backers saw Blu-ray as being 
too expensive to effectively replace DVDs. 

Despite the alliances, many consumer 
electronics and PC manufacturers, 
television and movie producers and 
distributors, and software developers 
were split over which format to throw 
their weight behind. Despite the 
different capacities, both formats 
supported H.264, MPEG-4 AVC, 
VC-1, and MPEG-2 video codecs; 
Dolby Digital, DTS, Dolby Digital 
Plus, and DTS-HD High Resolution 
lossy audio formats; and Linear PCM, 
Dolby TrueHD, and DTS-HD Master 
Audio lossless audio formats, though 
at mildly differing bitrates. Regarding 
video datarates, Blu-ray had the clear 
advantage with its 54Mbps datarate. 
HD DVD's peak raw datarate was 
37Mbps. The differences, though not 
earth shattering, were significant 



enough to make Blu-ray and HD DVD 
incompatible with one another. 

In November 2006, Sony's PlayStation 
3 launched, and it included a BD player. 
Sony's big rival in the console market 
and HD DVD backer, Microsoft, opted 
to stick with DVDs for its Xbox 360, 
but the firm did offer an external HD 
DVD expansion drive for the Xbox 360 
in late 2006. As both formats competed 
for market share between 2006 and 2008, 
Blu-ray took a slight lead and had a larger 
library of titles available. 

One of the major deciding factors 
in the format war was a Warner Bros, 
announcement in January 2008 that 
it was abandoning HD DVD. Shortly 
afterward, Wal-Mart began phasing out 
HD DVDs, and Netflix, then primarily 
a disc-based rental-by-mail service, 
followed suit. Several smaller studios 
fell in line, and other big box retailers 
began persuading consumers to stick 
with BDs and BD players. By the time 




Until fairly recently, the blue laser diodes used in 
Blu-ray players were difficult and expensive to 
manufacture. 



Toshiba threw in the towel, more than 
10 times more PS3s had sold than 
HD DVD players. 

Tech Talk 

The technology behind the BD format 
doesn't differ greatly from that used in 




The Xbox One will also come with a blue laser under the hood. 
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Due to their high capacity, Blu-ray Disc media is a viable option for PC backup and storage. 



CD and DVD-based media. The format 
it was designed to replace, DVD, uses an 
infrared or red laser diode that generates a 
650nm wavelength beam of light to read 
and write data in the form of bumps (or 
pits if you're looking at the label side of 
the disc) arranged in a spiral formation 
on a 12-centimeter polycarbonate disc. 
CDs, by comparison, use a 780nm wave- 
length near infrared laser beam. Developed 
in 1997, the DVD format in its most 
common iteration is capable of storing 
4.7GB per layer on a single side. The 
bumps vary in length, but are a minimum 
of 400nm long, 320nm wide, and rise 
120nm from the surface of the disc. 
Each track on a DVD is separated by just 
740nm; this density, combined with the 
dimensions of the bumps, are responsible 
for the DVD s overall storage capacity. 

BDs are also 12cm in size and use a 
similar injection-molded polycarbonate 
disc, but there are substantial differences 
between BDs and DVDs. The new format 
can read and write bumps that are a mere 
150nm long, and tracks on a standard BD 
media are just 320nm apart. Thanks to a 
blue (technically violet) gallium nitride 
laser with a wavelength of 405nm, BDs 
can store 25 GB on a single layer. 

DRM Mania 

Although content owners were eager to 
adopt a new media format, they weren't 
about to side with anything that didn't 
support some form of DRM. Much to 
their delight, BD supports multiple 
layers of DRM, including HDCP (High- 
bandwidth Digital Content Protection), 
AACS (Advanced Access Content System), 
BD+, and BD-ROM Mark, all of which 
are designed to prevent access to audio and 
video content on Blu-ray Disc media. 



Blooming Blu-ray 

Blu-ray has been continually evolv- 
ing to support more features and 
higher capacities. In 2009, the Blu-ray 
Disc Association officially announced 
3D specs for Blu-ray, which would be 
backward-compatible with existing 2D 
BD players, including the PS3. In 2010, 
BDXL was announced, which expanded 
the format's supported capacity up to 
100GB. Sony has begun releasing Blu-ray 
movies "Optimized For 4K Ultra HD 
TVs." These formats are mastered at 4K 
resolutions (4,096 x 2,160) but have been 
resized to a 1080p HD resolution. As 
a result, they use a higher bitrate and 
output an xvYCC wide color gamut for 
a superior image quality at the expense of 
on-disc special features. 



As we went to press, the Blu-ray 
Disc Association hadn't said much 
on the topic of 4K, but a new 
compression codec called HEVC 
(High Efficiency Video Coding) could 
enable Blu-ray to handle the extreme 
bitrates necessary to drive a 4K image. 
However, this would require new BD 
players. The good news is, over the 
past couple of years, many movie and 
TV studios have begun to film in 
native 4K or 5K resolutions. Later this 
year, Sony and Samsung both plan to 
launch BD players capable of upscaling 
standard BD media to Ultra HD 
resolutions. It may take a while, but by 
the time the hardware market catches 
up, there'll at least be something to 
watch on our 4K TVs. I 



The good news is, over the past couple ot 
years, many movie and TV studios have 
dequn to film in native 4K or 5K resolutions, 
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Fun With Zeus 

erPowerPC's New 
Does It All 



PC 



CyberPowerPC recently announced the arrival of its newest PC line, the Zeus HTPC Series. Available in six models and 

offering a variety of options, Zeus HTPCs are designed for maximum flexibility and come in a sleek aluminum case 
that looks right at home as part of a high-tech entertainment center setup. We recently had the opportunity to talk with 

CyberPowerPC's Joey Wang about the new line. 




QCan you talk about how you chose 
the chassis for the Zeus? It looks 
like the case actually functions as 
a heatsink? 

We chose its microATX alu- 
minum chassis, the Streacom 
FC5 Evo, for its minimalist, low- 
profile design. We aimed to have the 
Zeus HTPC be discreet and subtle to 
keep from causing distractions but still 
maintain a stylish, sophisticated aesthetic. 
We also chose it for its fanless design. 
Internally, many heatpipes redirect heat to 
the aluminum fins, which helps dissipate 
the heat. 

QSo, in addition to the case's cooling 
features, in order to maintain the 
low noise level you were after, you had 
to have passive cooling throughout 
the system; how did this affect your 
component choices, especially at the 
video card spot? 

Our decision to make the Zeus 
HTPC as close to silent as 
possible limited the selection of video 
cards we could build into the system. 
It's also due to the thin design of the 
chassis that we had to shelve some of 
the more powerful video cards. With 



such restrictions, our video card options 
shrank, and it became a matter of using 
the best video card available that also 
featured passive cooling support. To this 
end, we went with the AMD Radeon 
HD 7750 series that some of our video 
card partners developed a passive cooling 
solution for. 

QWhat else does the Radeon HD 
7750 bring to the table that made it 
a good choice for the Zeus? 

This particular Radeon HD 7750 
sports a fanless design, using only 
copper pipes to transfer the card's heat 
to its fins. By combining its diminutive 



size with passive cooling capability, this 
card takes up less space inside our Zeus 
HTPC as well as keeps up the graphics 
power without compromising noise and 
heat levels, in addition to synergizing with 
the fanless, passive cooling theme of our 
Zeus HTPC. 

QHow do the six available models 
differ, and what kinds of options 
can customers add beyond the specs of 
your standard configurations? 

Our six available models split 
between two groups, utilizing 
either the AMD APU series of processors 
or Intel's 4th Generation "Haswell" series 
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of processors. These base models feature 
the best parts at their own price points, 
and our customers can expect the most 
bang for their buck from our Zeus HTPC 
line. Should they want to gear out their 
HTPCs even further, we offer a large 
range of choices for components such as 
memory, storage, and other add-ons. 

QWhat kinds of options do you 
offer for TV tuner and DVR 
functionality? 

IlillBy default, all of our Zeus 
J VV HTPC models are bundled 
with a Media Center Remote Control. 
However, our customers can choose to 
include one of three available TV tuner 
cards to improve their functionality: the 



Hauppauge WinTV-DCR-2650 Dual 
Tuner, the SiliconDust HDHomeRun 
PRIME Triple Tuner, and the Ceton 
infiniTV 4 quad-tuner. 

QYour site mentions a few parts 
that are Venom OC-certified in 
conjunction with Intel's Performance 
Tuning Protection. Have you over- 
clocked the Zeus internally, and do 
you have any idea what kinds of 
OCs you've achieved? Also, what 
advice would you give users who 
would be interested in trying to OC a 
Zeus HTPC? 

I \ A I ^ e ^ ave not y et done extensive 
U VV overclocking work with our Zeus 
HTPC, but we will aim for our 10%, 



20%, and 30% overclocks in testing. As 
you can expect much more heat from 
overclocking, we would recommend a 
dedicated gaming tower with active 
cooling solutions until passive cooling 
technology can effortlessly compete with 
the power of a watercooling system. 

Qlt looks like you chose Windows 
7 as the default OS for Zeus Series 
PCs. What makes Windows 7 a better 
choice for a system of this type than 
Windows 8? 

I \ A f While we are ^ ans °f both 
U VV operating systems, we feel that 
despite the amazing improvements that 
Windows 8 brings to the field, many 
users are more familiar with Windows 7. 
In designing the Zeus HTPC, we wanted 
our customers to feel right at home 
when using our HTPC in gaming and 
entertainment; to this end, we felt that 
Windows 7, despite the improvements 
and continual upgrades going to 
Windows 8, evokes a more at-home 
feeling with its familiar looks, design, 
and aesthetics. 



Q 



What else should readers know 
about the Zeus HTPC line? 



I \ A I ^ ne ^ eus HTPC is a wonderful 
U VV home entertainment experience. 
The combination of clean aesthetics 
and silent design gives it an unobtrusive 
presence anywhere in the household 
while being able to handle all but the 
most intensive tasks with its powerful and 
efficient hardware. I 
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We Bring The Battle To Seattle 



Although we style ourselves as ingenious 
Dr. Frankenstein types when it comes to 
building PCs, we try to use our powers for 
good (most of the time). If you want proof, 
look no further than PAX Prime's BYOC 
LAN party. There, you can expect hordes 
of hydralisks, zombies, Phoenix Connexion 
goons, and dragons to descend upon Puget 
Sound. And you thought the beleaguered 
cities of "Pacific Rim" had it rough. 

We wanted to do our part with . . . 
parts. Nothing beats back the bestiary 
of videogame baddies like a brand-new 
custom PC. To take on this challenge, 
we went out in search of cutting-edge 
components that can do it all — gaming, 
editing, mixing, compressing, encoding, 
and everything else. Then, we assembled 
everything into a piece of machinery 
capable of fighting for all L337kind. It's 
custom PC for PAX Prime that can take 
whatever punishment you can dish out. 

Call him "Customus Prime." 

Now, a few things about Customus. 
We're sorry to report that Customus Prime 
does not transform into a 30-foot-tall 
sentient robo-alien from a distant planet. 
He has no advanced weaponry to speak 
of, and you don't get your own personal 
AllSpark. On the other hand, Customus 
also doesn't require you to take on a 
teenage sidekick bent on annoying you 
every step of the way. Such an advantage 
cannot be overstated. Point: Customus. 

Getting back to the more relevant selling 
points, we've amassed an intimidating lineup 
of hardware. Highlights include the latest 
and greatest CPU from Intel, a screaming 
graphics card, one wicked-fast SSD, and a 




motherboard with more than a few tricks 
up its sleeve. The short version of the story 
is that Customus wants for nothing, but the 
long version is a lot cooler. We're going to 
examine Customus Prime piece by piece, so 
when he rolls into PAX Prime for you to win 
(provided, you know, you're rolling into PAX 
Prime, too, in which case you should check 
him out at booth #3828), you'll know exactly 
what's under the hood. 

Let's take a look at what gives Customus 
Prime his mojo. 

PC Parts, Assemble! 

Giving Customus his brain was our first 
priority. We figured that any processor that 
was good enough for last month's superhero 
system build, Clark Kent, would be good 
enough for this month's mean machine. 
That's right, Haswell is back for an encore. 



Intel's Core i7-4770K is barely two months 
old, but we're not giving it any time off. 
This chip is the flagship of Intel's fleet of 4th 
Generation Core processors, and it's a fire- 
breather. The quad-core, Hyper-Threaded 
4770K has a stock clock of 3. 5 GHz; when 
Turbo Boost kicks in, the frequency jumps 
up to 3.9GHz. And obviously, we dig that 
unlocked multiplier. Turbo is great, but 
when you want even more hustle out of 
your CPU, manual overclocking is the only 
way to go. We've personally seen the 4770K 
blow by 4GHz with ease, so we were ready 
step on the gas one more time. 

An absolute beast of a motherboard went 
into our system. The 4770K's partner in 
crime this time around is GIGABYTE'S 
Gl. Sniper 5. This E-ATX mobo has an 
arsenal so extensive that it's bound to violate 
a few international arms treaties. Thanks 
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to a built-in PLX PEX 8747 PCI-E bridge 
chip, the Gl. Sniper 5 is equipped for 
four-way SLI or CrossFire, and on top that, 
it's not an anemic implementation. Should 
you decide to go with quad graphics, 
every card will run at x8. (Three-GPU 
setups work at xl6/x8/x8, while classic 
two-card configurations are xl6/xl6.) 
The motherboard supports up to 32GB of 
DDR3 that can run at a whiplash-inducing 
3,000MHz. Lots of SATA connectors and 
USB 3.0 ports are here for you, too. 

These features are sweet, sure, but we 
see sweet motherboards all the time. The 
Gl. Sniper 5 has a handful of truly special 
features. First, the PWM heatsink is much 
more than chunk of metal slapped on silicon. 
It has cooling on top of cooling. A small 
attached fan provides some active air cooling, 
and there are integrated watercooling barbs if 
you want to incorporate the PWM heatsink 
into your liquid-cooling loop. The Gl. Sniper 



5 s onboard audio is excellent, too. Creative s 
Sound Core 3D audio processor carries the 
load, and GIGABYTE complements this 
chip with Nichicon MUSE ES series and 
MW series bipolarized capacitors. Like other 
Gl -Killer motherboards, the Gl. Sniper 
5 has a Qualcomm Atheros Killer E2200 
network controller. 

The graphics card that gives Customus 
Prime his frame rate firepower is none other 
than MSIs GeForce GTX 770 Twin Frozr 
GAMING. NVIDIA's 700 Series is Kepler 
refined. The reference GTX 770 is a nasty 
card in its own right, but the GTX 770 
Twin Frozr GAMING is no reference card. 
MSI overclocks the GTX 770 s core clock 
to 1,098MHz, up from 1,046MHz. Boost 
gets a bump, too: MSI increased the GTX 
770's standard 1,085GHz Boost clock to 
1,150MHz. And of course, there's the MSI 
card's namesake, the Twin Frozr cooler. The 
aftermarket cooler consists of a series of 



heatpipes, an array of aluminum fins, and 
a pair of Propeller Blade fans. The GeForce 
GTX 770 Twin Frozr GAMING has the 
same Military Class 4 components that 
MSI's motherboards use. When all that 
raw power joins with all that ridiculous 
durability, you end up with a graphics 
card that can slice through 3D workloads 
without breaking a sweat. 

Because we consider the SSD to be 
one of the most important components 
in any build, we gave Customus one of 
the best. In this case, that happens to be 
OCZ's 256GB Vector, the culmination 
of OCZ's 2011 acquisition of Indilinx. 
Thanks to this team-up of sorts, the 
Vector sports a storage controller you 
won't find in any other company's SSD, 
the Barefoot 3. In practical terms, 
that amounts to one crazy-fast SSD. 
Sequential reads max out at 550MBps. 
Sequential writes are nearly as good, at 
530MBps. For random 4K workloads, 
the Vector pulls down 100,000IOPS for 
reads and 95,000IOPS for writes. That's 
speed you really can't appreciate until 
you boot Windows or load your game of 
choice. Take our word for it: The Vector 
is one speedy SSD. 

Haswell has a dual-channel memory 
controller, and we relied on a trusted 
friend for our memory kit. Corsair's 
Vengeance DDR3 memory kits are as 
solid as they come, and we went with a 
16GB kit of DDR3-1866. We installed 
two 8GB modules in the Gl. Sniper 
5's DIMM slots, and their black heat 
spreaders were a great match with the 
motherboard's color scheme. 

The CPU cooler we picked for Cus- 
tomus Prime was a great match, too. 
ENERMAX's ETS-T40-BK's all-black 
heatsink had the look we wanted, but its 
solid performance is just as good. The 
cooler's four heatpipes are designed to 
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form part of the cooler's base and make 
direct contact with the 4770K's integrated 
heat spreader. This implementation 
quickly funnels heat away from the CPU 
and into the ETS-T40-BK's copper 
heatpipes and aluminum fins. Then, the 
cooler's 120mm T.B. APOLLISH fan 
takes care of the rest, and it does so with 
style. The T.B. APOLLISH fan's LEDs 
deliver exactly the right amount of visual 
flair. ENERMAX also includes a second 
set of fan clips with the ETS-T40-BK, so 
you can easily attach another 120mm and 
boost the cooler's performance. 

Cooler Master's fully modular VI 000 
power supply makes our hardware go. 
The VI 000 is 80 PLUS Gold-certified 
and up to 93% efficient at 50% load. 
It has a single 12V rail that's capable 
of serving up 83 amps of current. The 
12V rail also boasts extremely tight 
voltage regulation — a variance of only 
1%. There are cables galore (eight 6+2- 
pin PCI-E, nine SATA, and four 4-pin 
Molex connectors), and Cooler Master 
stuffs the VI 000 full of high-quality 



internal components such as Japanese 
capacitors, a double EMI filter, and a 
full bridge with load line calibration. The 
PSU's 135mm fan keeps those internal 
components cool without making a 
ruckus. In short, the V1000 is proof 
positive that not all kilowatt power 
supplies are created equal. 

We installed all of this phat lewt in 
Thermaltake's new Urban S71 full tower. 
Last month, Thermaltake's delightfully 
understated Urban S4l gave Clark Kent 
his mild-mannered disguise, and we liked 
the look so much that we decided to 
upgrade to the S4l's big brother for this 
build. To start, the S71 had more than 
enough space for our components. Our 
E-ATX motherboard had plenty of leg 
room, as did the GTX 770 Twin Frozr 
GAMING. The case also took care of 
Customus Prime's cooling needs out of 
the box, thanks to a pair of 200mm fans 
(one behind the front panel, one in the 
top panel) and a 120mm rear exhaust fan. 
It has good-sized cable management holes, 
removable dust filters, tool-less drive bays, 



and lots of other goodies power users have 
come to expect in a quality case. 

Thermaltake does more than cases, 
cooling, and power, obviously. Look no 
further than Customus Prime's pair of 
gaming peripherals, the MEKA G-Unit 
Illuminated Edition keyboard and the 
THERON Infrared mouse. The MEKA 
G-Unit's keys are all backlit, of course, 
but there's substance to go along with 
the style. The keyboard uses Cherry MX 
Black mechanical keyswitches, a favorite 
among gamers. It offers three game 
profiles and a whopping 60 macros. 
The MEKA G-Unit's included software 
makes managing the profiles and macros 
easy and intuitive. 

The THERON Infrared is a precision 
weapon. The optical mouse has a 
resolution range of 100 to 4,000 DPI, 
and you can adjust it on the fly. You can 
adjust the mouse's weight, too, thanks 
to a set of five 4.5g weights stowed in its 
base. Like the MEKA G-Unit Illuminated 
Edition, the THERON stores a ton of 
profiles and macros (five profiles and 
40 macros, to be specific), and the red 
LED glow makes it a perfect match 
for our MEKA G-Unit. Thermaltake's 
input combo is more than a pretty face, 
something Customus Prime's opponents 
will learn the hard way. 

Roll Out 

Thanks in large part to the Urban 
S71 and the Cooler Master V1000, 
putting Customus Prime together 
was quick and painless. It's a good 
thing, too, because what's the point 
of assembling all that killer hardware 
without putting it to use? 

And we definitely put it to use. Cus- 
tomus attacked our benchmarks with a 
vengeance. For the full scoop, check out 
our benchmark results recap. ■ 
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Customus Prime Throws Down 




Hopefully, you've come to grips with 
the fact Customus Prime is just a 
PC. He won't be battling Megatron, 
and he won't save humanity from any 
existential threats. On the other hand, 
his deeds won't inspire any nu metal 
power ballads from Linkin Park. Again, 
it's all about tradeoffs. 

Customus Prime's deeds in his battle 
against our benchmarks are definitely 
inspiring, though. The cutting-edge 



components we used in this build came 
together for a concert of awesome. 
Even at stock speeds, Customus was 
capable of exceptional performance. If 
you're curious what flagship hardware 
is capable of when it's working 
together, our benchmark results chart 
has your answer. 

When we overclocked our CPU, we 
also found out there was more to our 
cooler than meets the eye. {ED: OK, you 



can stop that now.) For our last build, 
which featured a Thermaltake Water 3.0 
Extreme, we dialed up Intel's Core YJ- 
4770K to 4.3GHz. This time, we were 
able to hit the same overclock using 
ENERMAX's ETS-T40-BK, a sharp- 
looking air cooler that beats heat with a 
combination of direct-touch heatpipes, 
aluminum fins, and one eye-catching 
fan. It's a testament to both Intel's 
Haswell architecture and ENERMAX's 
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cooler; it's also proof that you can get 
plenty of cooling bang for your buck if 
you're willing to look for it. 

Our CPU-intensive benchmarks 
naturally benefitted the most from 
the 4770K cruising along at 4.3GHz. 
Cinebench and POV-Ray were 
considerably faster after the overclock, 
with 9.6% and 10.1% increases, 
respectively. PCMark 7 showed a 
nice increase, too, so you can expect 
Customus to churn through a variety 
of tasks like a champ. 



MSI's overclocked GeForce GTX 
770 handled our punishing graphics 
workload as well as any other card 
we've tested. It put up great numbers in 
3DMark's challenging Fire Sky test and 
came close to cracking 20fps in Metro: 
Last Light (at 2,560 x 1,600 and all 
setting maxed). In a game that chews up 
GPUs and spits them out, that's awfully 
impressive for a single card. 

Thanks to OCZ's 256GB Vector 
SSD, Customus Prime is quick on his 
feet, too. In less than 15 seconds after 



pushing the power button, Windows 
8 was booted and ready to go. Games 
loaded quickly, too, and we left a 
healthy amount of storage for you to 
install your favorites. 

We also left Customus Prime with 
plenty of room for upgrades, whether 
you want to add another MSI GTX 
770 or Vector SSD (or both). This is 
one build that's powerful now and has 
the potential to become even more 
powerful. That's the best result of 
any build. I 
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Full-Color Coolers 





A few decades ago, a monochrome 
trend hit the custom automotive 
world. Car owners opted into the 
sporty, European look by having their 
bumpers, windshield wiper arms, trim 
pieces, and door handles — basically 
everything but the glass — painted to 
match their vehicles' body color. 

The ETS-T40 CPU coolers from 
ENERMAX (distributed by ECOMASTER; 
www.ecomastertek.com) put us in mind of 
the monochroming fad, thanks to a neat 
new coating on its copper and aluminum 
surfaces. But the coating isn't just an aesthetic 
decision; it supplies a real improvement to 
performance, as well. 

Color Coated 

"As internal black or white coating 
becomes the standard in mainstream PC 
chassis, many users are looking for the 
ideal color components to complement 
their color-coordinated system," says 
ENERMAX Sales Manager John Lee. 
"This raised an idea to turn our award- 
winning ETS-T40 cooler from a 
traditional silver finish into a black or 
white edition for those users who want 
complete tone unification for their rigs." 

The coating in question is ENERMAX's 
innovative TCC (Thermal Conductive 
Coating). 

"A normal coat of paint would have a 
negative effect on the performance of a 
CPU cooler because the heat dissipation 
speed is blocked," says Lee. 

"However, with ENERMAX's new 
technology, TCC, the issue is solved and 
maintains the perfect performance of the 
T40. TCC has special nano-molecular 
properties that help pass the heat from 
one side to the other, while increasing 
thermal conductivity. 

"Moreover, the coatings offer anti- 
oxidation, which extends the lifetime of 




The ENERMAX ETS-T40's colorful coating actually helps it shed heat. It also looks boss. 



the cooler and ensures that the cooling 
performance will not deteriorate, even in 
humid environments," says Lee. 

So why white or black? Why didn't 
ENERMAX finish the ETS-T40 in 
something showier, like a bright red or 
deep blue? 

"In the past, PC systems would be too 
colorful and become chaotic or tacky," 
says Lee. "You'd like to treat your system 
as an artistic centerpiece, so the entire 
composition must be appealing and flow 
well seamlessly. 

"With the new ENERMAX ETS-T40 
Black Twister and ETS-T40 White 
Cluster, users have the opportunity to 
balance the colors in their rigs and stand 
out from the ordinary." 

A bold hue would also make it hard 
for you to find other PC components in 
complementary colors. A neutral tone, 



such as the ETS-T40's white or black, can 
pretty much go with anything. 

"The ETS-T40 black or white editions 
are for those that desire more style and 
flair for their CPU cooling solution," 
says Lee. 

Construction 

The ETS-T40 incorporates several 
technologies ENERMAX developed to 
help it do its job of cooling your CPU. 

"It is designed to fulfill the quintessential 
customers' need by implementing the 
unique patented technologies — VGF 
(Vortex Generator Flow), SEF (Stack 
Effect), and HDT (Heat-pipe Direct 
Touch)," Lee says. 

VGF (Vortex Generator Flow). VGF 
increases air convection between the 
cooler's aluminum fins, helping it to 
"hug" the round heat pipes in their midst. 
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The ETS-T40's heat pipes directly contact the CPU for more efficient 
thermal transfer. 



Batwing fins in the ETS-T40's fan yield high airflow and low noise. Speaking 
of the latter, note the three user-selectable maximum fan speeds. 



"Vortex generators are commonly 
applied in the aviation industry," says 
Lee. "They make sure that the air stream 
is lead as close as possible along the 
airplane's wings. 

"During the CPU cooler development, 
the ENERMAX engineers recognized the 
potential of this technology to optimize 
the air stream inside the heatsink," says 
Lee. "Small spoilers on the fins, also 
known as Vortex Generators, conduct 
the air close along the heat pipes. Much 



cooler air can then be transferred to the 
back of the heat pipes." 

SEF (Stack Effect). This feature is 
designed to help heat escape through 
small "chimneys" in the fin structure. 

"As warm air rises up due to its 
lower density, it leaves behind a low 
pressure that in exchange pulls cool air 
(upward)," says Lee. "Two openings in 
the middle of the heatsink make use of 
this effect. The openings interrupt the 
air stream so that the warm air gains 



"In a nutshell, the SEF design 
conducts the heat flux ot a 
CPU and carries It to the top 
ot the cooler tor a more 
efficient dispersal." -Lee 



space to escape and the heat dissipation 
can thus be accelerated. 

"In a nutshell, the SEF design conducts 
the heat flux of a CPU, and carries it to 
the top of the cooler for a more efficient 
dispersal." 

HDT (Heat-pipe Direct Touch). Like 
other efficient CPU coolers, the ETS- 
T40 brings its four 6mm copper heat 
pipes directly into contact with the 
heat spreader of the CPU. This design, 
which flattens the heat pipes flush with 
the bottom of the heatsink assembly, 
can more quickly carry thermal energy 
away from the processor than a cooler 
with additional metal between the pipes 
and the CPU heat spreader. 

VEF (Vacuum Effect). The ETS-T40 
also employs VEF, or a Vacuum Effect 
feature, to optimize airflow inside the 
cooler. VEF draws air from the side of 
the cooler as the fan forces other air 
straight through the fins. 

"The best example to explain this effect is 
through the aerodynamics of a moving car," 
says Lee. "The car pushes air aside as it goes 
down the road and leaves a lower pressure. 
Air from the sides will be sucked inwards to 
compensate for the difference in pressure. 
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ENERMAX ETS-T40 SPECIFICATIONS 



Cooling Capacity 



Fan Size 



Noise Level 



Fan Speeds 



Air Flow 





200+ watts 



120mm 



Min: 17.3dBA 

Max: 24.3, 28.3, or 31.2dBA* 
Min: 800rpm 

Max: 1500, 1800, or2200rpm* 
Min: 37.6cfm 

Max: 71.3, 86.7, or 105.9cfm* 




Thermal Resistance 



MTBF 



Intel LGA 
775/1 150/11 55/1 1 56/1 366/201 1 
AMD 

AM2/AM2+/AM3/AM3+/FM 1 /FM2 
,085°C/W 




Want a second fan for a push-pull configuration? With a second set 
of clips, you can add your own. 



"With that effect in 
mind, the sides of the 
CPU cooler are not 
completely enclosed 
because it allows for 
cooler air to be vacuumed 
directly into the heatsink." 

Fan Facts 

Part of the ETS-T40's 
success comes from its 
long-life, user-adjustable 
fan. The cooler comes 
with a single blower, 
but you can easily add a 
second fan using an extra 
set of metal clips. 

Your PC will regulate 
the fans speed as necessary 
using PWM (pulse width 
modulation). That said, 
you can manually choose 
one of three maximum fan 
speeds using a small switch 
on the hub of the fan. 

"The new innovation 
from ENERMAX, 
dubbed 'Adjustable Peak 
Speed (APS)' enables the 
adaptation of the fan to 
its field of application." 
With APS, Lee says, 
ENERMAX "can address 
three different target 
groups with just one 
product," meaning silent, 
mainstream performance, 
and overclocking rigs. 

APS gives you control 
over the upper noise 
limit of the ETS-T40, 
while still allowing 
your system to adjust 
its cooling performance 
based on load. Rubber 
mounts prevent the fan 
from causing additional 
noise through vibration. 

"End users can indi- 
vidually widen or 
limit the fan's RPM 
range according to the 
system configuration 



and requirements," says Lee. "At the 
default setting, 'Performance Mode,' 
the fan runs at a maximum l,800rpm, 
also dependent on the model. For 
installation in a silent PC system, the 
user can slow the speed down to a 
maximum of l,500rpm, 'Silent Mode,' 
and make sure that the fan will work 
virtually silently. In 'OverClock Mode' 
the noise-generating factor does not 
play a major role. The APS fans will 
run up to 2,200rpm and reach the best 
possible cooling performance." 

The fan spins on ENERMAX's 
Twister Bearing for a long life spent in 
silence. 

"Compared to normal bearings, 
such as sleeve and 2-ball bearings, 
Twister Bearing creates less friction 
in its structure, thus producing lower 
noise levels and increases overall 
lifespan to 100,000 hours," says Lee. 
"Furthermore, due to the special 
structural design, Twister Bearing allows 
the blades to be detached, so users can 
clean the blades easily to maintain 
optimal fan performance." 

Only Getting Better 

At ENERMAX, "We have been 
putting enormous R&D efforts into 
exploring various methods for cooling 
systems," says Lee. "ETS-T40 reaches 
a thermal resistance value as low 
as 0.09°C/W, while weighing only at 
650g combined with an l,800rpm 
fan, whereas other competitors need 
fans with higher speeds, or heavier 
aluminum/copper material, to reach 
similar performance. 

"Bundled with sufficient mounting 
brackets, the ETS-T40 supports 
most CPUs, including the latest 4th 
Generation Core Processors from 
Intel," says Lee. "At a less than $50 
price point, it can still compete with 
other air coolers at the $60 and greater 
price range. 

"With a reasonable price tag, the 
ETS-T40 is definitely a great choice 
of CPU cooler for enthusiasts and 
professionals." ■ 
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PDXLAN 22 

bur Closest 




At this point, walking into the Holiday Inn Conference Center in Portland during a PDXLAN event feels a lot like walking into Cheers at the 
end of the day, only better. So, we enjoyed heading out to PDXLAN 22, which started at 6 p.m. on Friday, July 12, and went to 6 p.m. on 
Monday, July 1 5. The place was packed, and the LAN had all of the energy we've come to expect. 

As usual, attendees were kept busy thanks to DOTA 2, Team Fortress 2, and Minecraft tournaments, plus sponsor presentations, BBQ, 
our mod contest, and much more. The mod contest was stocked with world-class mods, and as per usual, there were contenders 

throughout the building. 

Bob "BS MODS" Stewart and Rod "[TB]Rod" Rosenberg took top honors this time around with their amazing joint effort, 

Throne Industrial. Here are the rest of the top five: 




Mods As Far As The Eye Can See 

We talk a lot about the level of quality of the mods we see at PDXLAN, and it's possible that if you've never been to the event you 
might think we are overdoing it a bit. In the interest of providing some context, here are a bunch of other mods we saw at the 
show and really liked. (There were more than this, even, but we didn't have time to take pics of every great system at the LAN.) 
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PC MODDER 



Beating The Heat In NY & MA 



The summer months are frequently packed with weekend LAN events, and 2013 is no exception. In July alone there were 
several major LAN events, including LANFest MLP013 in Hamburg, N.Y, and LANFest Boston. 
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PC MODDER 



ming on Saturday, July 20, and running to 6 p.m. on July 21 , LANFest Boston recently returned from a hiatus of sorts. The event took place al 
'Soft NERD (New England Research and Development) Center in Cambridge, Mass. 

vent included both a BYOC area and a tabletop gaming area; scheduled tournaments included StarCraft II: Heart of the Swarm, Dota 2, Leagi 
ids, Magic: the Gathering, and more. 

toston event also included a Custom PC that event coordinator Patrick Buckley gave away as a door prize during the event. The system w 
nbled during the LAN and included a Cooler Master CM Storm Scout 2 case, a Cooler Master Silent Pro Hybrid 1300W PSU, a Cooler Masl 
n 1 20XL CPU cooler, a Kingston HyperX 3K 1 20GB SSD, 8GB of Kingston HyperX Black memory, and an EVGA GeForce GTX 770. The system 
with some cool peripherals from Thermaltake's Tt eSPORTS line: a MEKA keyboard, an AZURUES mouse, and a SHOCK headset. Congratulat 
vid Terrell, the lucky winner! 





Stewart goes on to explain that they wired the fans straight to a 
12V power supply with no controller so that they would be "loud 
and obnoxious." 

"It's industrial, so why not?" he says. "Sounds like a jet 
engine at half throttle, though. You can feel the air blowing 
from 10 feet away!" 

Tough & Rough 

These mods and others all contributed to Throne 
Industrial's look, which purposefully leans away from neatness 
and finesse toward brute strength and durability. The theme 
is completed by a series of external welds, some of which are 
faux beads created with automotive seam filler, and some 
of which are actual MIG welds that Rosenberg added for 
aesthetic affect. 

Stewart and Rosenberg explain that the point of the faux welds 
and the rough look of the real ones (they left the burn marks 
in place beneath the clear coat on purpose) is to create Throne 
Industrial's rough look, but some people don't get it. 

"We love to read comments about the build, but it would 
seem that not everyone understands what we were going for," 
Rosenberg says. "We've seen comments like, 'Those are the 
worst welds I've ever seen!' We just laugh, because the fact 
that they think those are terrible welds is actually a compliment. 
So . . . thank you?" 

In the end, Throne Industrial exceeded even Stewart and 
Rosenberg's expectations. "When we first turned this thing on 



and hit the lights, I'm pretty sure we stared at it for five minutes 
without saying a word to each other," Stewart says. 

Throne Industrial's PC parts list is every bit as impressive 
as its fabrication log, including an Intel Core i7-3970X, an 
ASUS P9X79 PRO motherboard, 64GB of Kingston HyperX 
Beast memory, three GIGABYTE GTX 680s, a Rosewill 
HERCULES- 1 600 W PSU, a Swiftech H20-X20 Edge Liquid 
Cooling Kit, a Kingston HyperX 3K 120GB SSD, and a ton of 
lighting gear. 

On Deck 

So, what's next? Rosenberg is working on a WWII fighter 
plane-themed Mini-ITX build, and Stewart just finished a 
Dale Jr. #88 mod and is currently working on a "Pacific Rim"- 
themed mod. 

Those all sound pretty good to us, and if the last one is a Gipsy 
Danger mod (OH PLEASE OH PLEASE OH PLEASE), we'll 
take three. 



Give Us Your Mod 

Have a computer mod that will bring tears to our eyes? Email photos 
and a description to madreadermod@cpumaq.com . If we include your 
system in our "Mad Reader Mod" section, we'll send you $1 ,500 and 
a one-year subscription to CPU. (U.S. residents only, please.) 
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Some Assembly Required 



Every month, CPU's "Mad Reader Mod" 
showcases an unbelievable, jaw-dropping 
custom mod that redefines what we thought 
was possible with the right tools in the hands 
of an inspired, creative, and determined 
modder. These are the systems that turn 
heads and win prizes at LAN parties, and 
the modders behind them are the rock 
stars of the PC enthusiast scene. Many of 
these modders are commissioned to create 
custom mods for the biggest companies in 
the business, but a lot of them got their start 
with little more than an idea and a clunker 
case in need of a visual refresh. 

What if you're just beginning your 
modding career? "Mad Reader Mod" 
shows you the end result, but if you've 
ever followed a worklog online you know 
the insane amount of work that goes into 
these stunning creations. Sure, worklogs 
help explain much of the magic behind the 
mods, but wouldn't it be great to have a sit- 
down chat with the sages of modding, who 
have collectively amassed thousands upon 
thousands of hours of experience? 

"Modding Masters" provides you with 
up-close and personal access to the pillars 
of the modding community. We've called 
on previous "Mad Reader Mod" winners as 
well as modders who have taken first-place 
honors at our LAN party case mod contests 
to provide their expert opinion on all things 
mod. It's the closest you're going to get to 
these rotary tool ninjas and paint booth 
Picassos short of online videoconferencing 
or criminal trespass. Listen to their wisdom, 
learn from their mistakes, and follow their 
advice, and perhaps the coveted "Mad 
Reader Mod" spread will one day be yours. 

We're coming into the home stretch 
now, putting the finishing touches on this, 
polishing that. All of the major projects — 
the cutting, the painting, the cooling — 
might be wrapped up, but that doesn't mean 
our job is done. More often than not, it's 




Lee "pcjunkie209" Harrington's Diablo Azul mod was our Mad Reader Mod two years ago, and from the 
looks of it, you'd never know that Harrington had to think on his feet as he was building it. Harrington 
ended up having to make modifications to Diablo Azul's Koolance reservoir so he could install it sideways. 



those finishing touches that will truly make 
or break a mod. If you've come this far, don't 
you owe to yourself to remember thing 
little things, and then execute those little 
things flawlessly? 

By now, you've probably taken an 
inventory of all of the topics we've covered 
in our "Modding Masters" miniseries. Like 
a sugar-buzzed grade-schooler in the back 
of a minivan on a cross-country road trip, 
you wonder, "Are we there yet?" Hey, that's 
fair, but patience, grasshopper. We're very 



close to the end of our journey, but you don't 
want to go off the rails as you head into turn 
four, do you? 

After investing all of your free time 
into your mod over the course of several 
months, ruining it during the assembly 
process is a tragedy of Shakespearean 
proportions. We die a little inside every 
time we hear a story that starts with, "I 
would've finished this mod a lot sooner 
if I hadn't dropped/scuffed/scratched/ 
dented Component X during the final 
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build." We certainly don't want to hear 
it from anyone who's undertaken a mod 
based on this series, so it only made sense 
for us to devote some space to putting 
the pieces of your mod together the 
right way. 

A fearsome foursome of Masters 
has joined us this month to discuss 
the build process. Our band consists 
of Ken "TGS" Kirby laying down a 
beat on the drums, Craig "Tech 
Daddy" Tate playing a mean bass, Lee 
"pcjunkie209" Harrington on lead 
guitar, and Ton "TiTON" Khowdee 
belting out vocals. (When they're not 
modding, they do weddings and bar 
mitzvahs, we hear.) Hopefully, they'll 
help you put your mod together with 
assembly-line efficiency. 

Custom Mod, Custom Assembly 

Remember when building your own PC 
seemed like a monumental achievement, 
and when you finished your first build, 
you were an instant pro? Putting a modded 
PC back together can make that seem like 
child's play. Whereas regular PC builds are 
more or less the same (if you've installed 
one motherboard, you've installed 50), the 
assembly process for modded PCs by their 
nature should be different each time. 

"Standard PC parts are all based on a 
set standard and tolerance," Khowdee 
explains. "Manufacturers design parts and 
components based on specifications to make 
sure they all fit together flawlessly." 

"Completing a mod is unlike any 
prebuilt case because there are always 
extra parts that don't come standard on 
cases," Kirby says. "My last completed 
project was a St. Louis Cardinals-themed 
case for my wife that had a baseball bat 
mounted to the top. The bat was going 
to be a carry handle, but it didn't end up 
that way. I wound up mounting the bat 
to the top panel as a decoration only and 
not a handle because the screws holding 
the bat in place were coming in contact 
with the top exhaust fans." 

Harrington agrees. "A standard PC is 
pretty straightforward — this goes here, and 
that goes there. A mod is similar in some 
aspects, but most take a lot more planning 



and thought for proper assembly and 
placement for add-on parts." 

As our Masters will reveal, you'll start 
building before you make your first cut or 
apply the first coat of paint. 

Have A Plan, Plan To Adapt 

Our first Modding Masters article 
covered planning your mod; that's 
where you'll find some of the most 
helpful building advice, because a sharp 
modder will be sure to outline assembly 
instructions in the planning phase of the 
mod. Modding might be an art, but it's 
also a science. Most of the time, having a 



plan in place will pay dividends, and that 
includes the building stage. 

"After 11 years of modding and 55 
custom PCs under my belt, I know that that 
planning is No.l," Kirby says. "I've been told 
that I pump out a lot of case mods in a little 
time, and to do that, I always plan. I literally 
have a cheat sheet posted in my area of what 
I need to do and the order to do it in. I'm 
working on one case mod right now and 
planning two more. Not planning leads to 
errors and time wasted fixing problems that 
could have been planned out." 

"For me, it's mock-ups," Tate adds, 
"dimensionally accurate mock-ups so that I 
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Sometimes, the scope of your mod changes along the way. Remember Craig "Tech Daddy" Tate's Raptor mod for our very first installment of "Modeling 
Masters"? If you recall, Tate changed his mod when he realized it would be subject to additional wear and tear. He changed his original vision to one 
where the side panel resembles a dig site, which Tate believed would be sturdier in the long run. 



can properly lay out a machine." Tate stresses, 
though, that what works for him might 
not work for everyone; the key is to plan 
your mod in a way that lets you visualize 
and execute your mod most effectively Tate 
suggests SketchUp (which our previous 
Masters have also recommended) for anyone 
who wants to digitally model and mock up 
their mod. "When you have everything in 
front of you, it gives you the opportunity to 
take a visual inventory and outline the build 
expectations of your mod." 

To make your assembly plan foolproof, 
though, you need to realize that there are 
plenty of times when your plan has to go 
out the window. 

"When you decide to start a case mod, 
you have a clear picture of how the final 
product will look," Khowdee says. "You 
picture an epic mod, with all the parts 



fitting together like a glove. In reality, a 
case mod hardly goes as planned. This 
is what makes case modding so fun and 
exciting, despite being frustrating at times. 
Even the best-planed mods are always in a 
state of flux." 

Harrington says it's rare that his mods 
go according to plan, despite his best 
efforts. "You have to be prepared to 
improvise on the fly," he says. Of course, 
he also plans his mod with assembly in 
mind. "I have built some mods that have 
to be assembled in a specific order, like 
a puzzle, so if yours is like this, think it 
through first, because this can save you a 
lot of time in the end. All it takes is one 
little thing you forget, and [everything] 
has to come back out." 

But what do you do when your build 
doesn't go according to your plan? First, chill, 



bro. Then, be critical, Tate recommends. 
"Things can go wrong, like the one thinga- 
majig that you forgot to account for when 
planning your build. It's happened more 
than once for me. It's important to maintain 
a level head when things like that happen. 
Look at what you forgot and determine, 
with a clear, rational mind, 'Is this necessary/ 
critical to the build?' Sometimes, you 
weed out unnecessary complexity through 
this process." 

Build As You Go 

If you trust in your modding skills, 
then go right ahead and save the building 
until the end. Harrington and Khowdee 
both like to partially assemble their mods, 
or prebuild, while they're still modding. 
This way, you encounter potential sur- 
prises earlier in the process, allowing you 
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If the damage Is in an incon- 
spicuous space, I would also 
let it de, You'll end up giving 
yourself a larger headache 
trying to fix something that 
no one will see, -Khowdee 



to remedy a minor headache before it 
becomes a head-splitting migraine. 

"Try to get in the habit of prebuilding," 
Harrington says. "This ensures that all 
your custom work will fit. Building and 
taking apart numerous times as you go 
will help make final assembly a breeze. 
Plus, if you are making panels or parts for 
your mod, you'll know if it fits correctly 
by prebuilding. This can save you a lot 
of time." 

Khowdee adds, "The assembly stage 
needs to be continuous. Working on the 
frame and then internal components 
is key. Work on the part that would 
logically go next into the case. This 
will allow you to adapt to changes and 
mitigate issues early." 

If you decide to start modding before 
you have all of your components in hand 
(a perfectly reasonable approach), Khowdee 
recommends using substitute parts until 
the real hardware arrives. This way, you'll 
still have a rough idea of how everything 
fits together, which is especially help- 
ful for running cables, tubing, and 
so forth. 

Let's Do This 

We've established that each mod requires 
different assembly. On the other hand, our 
Masters frequently put their mods together 
in a similar fashion. 

"Typically, I work from the bottom up," 
Tate says. "So, if I lay the case down on 
its back so that the motherboard panel 



is parallel to the ground, I start with the 
front panel cables or any other small- 
diameter cables that I might be able to 
place below the motherboard, then I put 
the motherboard over those cables. Before 
I put the motherboard in, I will check to 
see if there's space on the motherboard 
tray to mount any CPU cooler mounting 
brackets. If the case doesn't have that cut, I 
have to remember to have those mounting 
brackets in place. If the case in question 
does have a cutout, then I double-check 
that it's big enough for my CPU socket." 

Says Khowdee, "When assembling a 
case mod, I typically start with the main 
chassis. It is important to make sure the 
frame is in line first. Then I install items 
that have the least amount of flexibility 
or tolerance. This includes things like 
the motherboard. The motherboard has 
very specific mounting holes and little 
tolerance. Once the motherboard has 
been mounted, I focus on items such as 
radiators. For example, the radiators may 
need to sit in a particular location to make 
sure the tubing clears all obstacles. Items 
such as power supply cables and tubing can 
be installed last. With tubing, it's very easy 
to adjust for variance in distance." 

Harrington also installs his rads early 
in the process. Usually, he installs them 
first, along with his mod's fans. Another 
candidate for early installation in a 
Harrington mod is any component that has 
a lot of wires, so he can route the cables with 
minimal interference. 



When Harrington is working with 
watercooling, he does his leak testing 
before installing the majority of his other 
components, such as storage drives and 
memory "The less stuff in there, the less to 
worry about if you do have a leak," he says. 
"It happens that I have seen my fair share 
of liquid mess." 

Win At Watercooling 

Working with watercooling requires 
a little more discussion than a passing 
mention. If you've spent any time working 
with custom loops, then you know that 
the time it takes installing one can rival 
the time it takes to finish building the rest 
of the system. That's no different with a 
modded PC. And, of course, don't forget 
that careless installation can flood your 
system with coolant. When it comes to 
water, you can't be too cautious. 

"Watercooling mishaps can be disastrous," 
Khowdee says. "If you take the time to really 
think of the water flow and [your] loop, you 
can reduce your stress. No matter what, you 
will have some liquid spill when filling your 
loop. Make sure to keep towels handy. As 
you start to fill and bleed your loop, be sure 
to put towels where the fittings are located. 
This can quickly help identify where you 
have leaks, and prevent your rig from 
being soaked." 

Khowdee brings towels; Harrington also 
brings friends. "If you can get a buddy to 
give you a hand, four is always better than 
two," he says. "Have plenty of towels handy 
and cover anything that is near a fitting, 
like GPUs and below the CPU block. 
Also, a lot of times I will rock and 
roll the PC around to try and get all the air 
out. This will also help when priming the 
pump because most of the loop will fill." 

Tate takes precautions before he even 
has his cooling equipment in hand, double- 
checking that he's buying watercooling parts 
that will work with his mod. Once Tate 
has his mod's watercooling components 
installed, he too tests for leaks, with — 
you guessed it — plenty of paper towels at 
the ready. 

"A thorough leak check is done without 
powering the computer on and only 
running the water pumps," Tate says. "Put 
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paper towels inside your machine as well 
as outside your machine. Put paper towels 
under your rig and all around your rig, 
should a massive leak happen and you are 
not around to immediately turn every- 
thing off." 

Tate also tests for leaks using distilled 
water before filling his loop with a more 
permanent coolant. He does so for a few 
reasons. First, distilled water is obviously 
far cheaper that premium UV-reactive 
or tinted coolants, and there's no need 
to run the good stuff through your loop 
if you're just checking to see that all of 
your fittings are watertight. Second, in 
the event of leak, with distilled water, 
Tate simply lets the components dry. He 
also recommends leak-testing on a tile or 
concrete floor to make cleanup easier. 

An Imperfect Fit 

Even if you follow your plan, and even if 
you're able to adjust when your mod throws 



you a curveball, it's always possible your 
mod still won't fit together. You can measure 
"10 times, then cut," as Harrington says, 
and your panels might still be a fraction 
of an inch off. Maybe the problem was 
human error: You typed the wrong value in 
SketchUp, and that error affected your mod 
every step of the way. Maybe there isn't a 
problem until your mod is fully assembled: 
You notice that the custom tinted coolant 
is a shade or two darker than your mod's 
paint job. If you want to master modding, 
then you have to be prepared for instances 
like these. 

"Some mods have been more work than 
I anticipated," Tate says. "Some have had 
visual elements that I have come up with 
that I wasn't sure how to create. If I have the 
time, I pause rather than try to force a mod. 
A forced computer mod can sometimes go 
horribly wrong. Usually that's because you are 
working without a clear picture of how you 
are going to achieve something. This leads to 



more mistakes and frustration. I tend to step 
back and think about it until I determine 
how I am going to resolve the build issue." 

Khowdee often anticipates that his 
components won't fit together perfectly 
during the final assembly. He often leaves 
some room for error when making physical 
modifications, which he calls his "fudge 
factor." "I consciously think if I should err 
on making the cut too big or too small," 
he says. "This fudge factor is especially 
important if you are cutting items by hand. 
Even if you use a CNC or laser to cut, 
there is still a tolerance level that has to be 
accounted for. I personally try to lean on 
making a part too large. Parts can easily be 
shaved or sanded down to size. It's much 
hard to build up a part after it has been cut 
down too small." 

Kirby encountered his first taste of an 
uncooperative mod when he built a system 
based on everyone's favorite astromech 
droid, R2-D2. Kirby says that his challenge 
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Yes, it is a good idea to preinstall certain 
hardware ahead of the full build, especially 
if that certain hardware happens to be three 
ridiculously large radiators. 



came from trying to incorporate square 
components in a cylindrical case. "I knew 
R2 was round," he says, "but I never 
thought for a minute that all those square 
parts inside would not meld together so 
well in a round container. The I/O ports 
and rear panel that you normally see on 
the back of a computer had to be rounded. 
It's not something that you can easily 



do because the parts can't be rounded to 
match. I had to push the motherboard 
away from the back of the case and slowly 
change the angle of the inside rear panel 
till they matched." 

Damage Control 

The greatest fear of any modder is the 
unintentional "mod." You might know them 
as the "gashed paint job" mod or the "bent 
side panel" mod. Your mod can suffer battle 
damage before it even leaves the shop, but 
you might be able to perform field surgery. 

"A modder needs to be familiar with 
chemicals and epoxies," Kirby says. "Bondo 
and JB Weld should in your inventory, 
because I promise you that you'll need 
them. I have definitely had instances where 
I scratched the paint and had to repair it. So, 
how do I make this the easiest? I call it 'error 
vs. area.' You take into account the size of the 
error vs. the size of the area. A small scratch 
will not have me stripping down an entire 
side panel to correct it. If the problem is big, 
like bubbling paint, then of course I'll tear it 
all down and start fresh." 

Kirby adds that applying an epoxy to the 
affected area can correct small paint chips 
and occasionally deep gashes. He tapes off 
the affected area and then uses a toothpick 
to apply the epoxy to the damaged portion 
of the mod. When the epoxy cures, it 
should be ready for paint. Harrington 
adds that he sometimes uses paint pens 



and magic markers to fix scratched 
paint jobs. 

If one of your case panels becomes bent 
or dented, Tate recommends trying to 
secure a replacement panel from the case's 
manufacturer. "They will sometimes have 
replacement panels for sale that can be 
purchased for a song," he says. 

Khowdee favors a "no harm, no foul" 
approach when he evaluates his modding 
mishaps. "The location of the accidental 
damage is key," he says. "For example, if 
you get a scuff or ding on a part that would 
get that damage from day-to-day use, 
I would just let it be. If the damage is in 
an inconspicuous space, I would also let 
it be. You'll end up giving yourself a larger 
headache trying to fix something that no one 
will see." 

The Grand Finale 

Although we might be finished modding 
our hypothetical system, we're not finished 
just yet. You have a brand-new, fully 
modded PC on your hands; you're not 
going to leave it in your basement for no 
one else to see, are you? The world must 
know of your hard work and dedication. 

Next month, in our final installment of 
"Modding Masters," we'll help your mod get 
the credit it deserves. Whether it's getting a 
professional photo shoot or entering a mod 
contest, we'll help you showcase your mod to 
its future adoring fans. I 



You have a brand -new, fully modded PC on 
your hands; you J re not going to leave it in 
your basement for no one else to see, are 
you 9 The world must know of your hard 
work and dedication, 
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Multimonito 

Wall-To-Wall Windows & More 




Generally speaking, there are two reasons 
to run your system with multiple 
monitors: to expand your visual field in 
games, or to get a larger workspace for a 
significant productivity boost. Regardless 
of your priority, it's nice to know that 
these benefits are not mutually exclusive. 
In this article, we'll mix business and 
pleasure to give you all the details on 
how to set up an eye-popping multi- 
monitor system that consists of three 
monitors or more. 

What You Need 

Most of the components you'll need 
for a multimonitor setup are obvious, but 
a handful of them are less so. First of all, 
you need a multimonitor-capable graphics 
card. Most graphics cards currently available, 
and many integrated graphics adapters 
preinstalled in PCs and notebooks, can 
handle dual-monitor output. When you 
move to triple-monitor scenarios, however, 
things get a little trickier. Today, both AMD 
and NVIDIA offer GPUs that are capable 
of supporting output to three or more 
monitors. AMD refers to its multimonitor 
technology as "Eyefinity," and "3D Vision 
Surround" is the name NVIDIA gives to its 
implementation. NVIDIA's technology adds 
a 3D component to the system, for which 
you'll need a 3D Vision Kit and a series of 
3D-capable monitors, though this type of 
setup falls outside the scope of this article. 
Using an NVIDIA card, you can still get 
a 2D surround gaming and productivity 
experience with non-3D monitors. 

The Dark Ages 

Prior to Eyefinity and 3D Vision Sur- 
round, the best way to ensure your system 
could push its display to more than 
a pair of monitors was to install a second 
graphics card or a graphics card equipped 
with dual GPUs. Such a setup could be 



cost-prohibitive, though, and each graphics 
card still only had access to its own memory 
pool, yet in most scenarios it was forced to 
display frames at much higher resolutions. 
The more pixels a graphics card has to render, 
the more the onboard memory becomes 
a bottleneck. 

There are different methods for display 
images and rendering graphics when 
running multiple GPUs. One method, 



called AFR (Alternate Frame Rendering), 
gives all even frames to the primary GPU 
and sends the odd frames to the secondary 
GPU. AFR is optimized for geometry- 
limited applications. Another method 
is called SFR (Split Frame Rendering); in 
this scenario each GPU renders half of the 
frame, which works well for fill rate-limited 
applications, such as broadcast and video. 
AFR of SFR is a third rendering mode for 
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3x1 Landscape Display Group 








3x1 Portrait Display Group 




1x3 Landscape Display Group 



4x1 Landscape Display Group 





2x2 Landscape Display Group 



3x1 Display Group Plus 1 Extended 




3x1 Portrait Group Plus 2 Extended 



1x3 Landscape Group Plus 2 Extended 





3x2 Landscape Display Group 



3x1 Display Group Plus 3 Extended 




2x2 Display Group Pius 2 Extended 



This is just a sampling of the possibilities available to users with multiple monitors. 



quad-GPU systems. Here two GPUs share 
the rendering of one frame and a second two 
GPUs follow up with their jointly-rendered 
frame. Whether you're a professional or 
recreational 3D enthusiast, these technologies 
can deliver a significant performance 
boost, which is important when rendering 
at the stratospheric resolutions of multiple 
monitors. But the problem is that these 
techniques are just another process that must 
occur very quickly and in perfect sync to 
effectively keep up with a playable frame rate 
or true-to-life rendering, and there are too 
many scenarios where they just can't. 

You may have heard of micro stutter, or 
the momentary feeling that game or video 
playback pauses and then quickly resumes. 
This has been known to affect multi-GPU 
systems from both AMD and NVIDIA, and 
it can disrupt your workflow and hamper 
your enjoyment of a game. Multiple-GPU 
systems also often required bridge connectors 
and multi-GPU-capable motherboards, 
and a fair amount of driver tweaks and 
application-specific profiles to get the software 
to render properly. In the context of gaming 
performance, we've often advised that you opt 
for one very powerful graphics card in favor of 
two or more mid-range cards, and the same 
thing holds true for multimonitor situations. 

And hardware isn't the only problem. Until 
fairly recently, most games were not designed 
to span across three or more monitors, and 
as a result did so poorly if at all. To get games 
to display on three or more monitors, users 
needed to edit INI files and put up with 
illegible menus and stretched or squished 
cut scenes. Modding games to support 
multimonitor configurations was common, 
but it was also difficult and tedious. 

Thankfully, as more users began to 
demand multimonitor capability, the 
drivers and third-party software support 
quickly caught up. Although we'll stick 
to a discussion of single-GPU setups for 
the rest of this article, it's good to know 
that multi-GPU setups are also a much 
more viable option today than they 
once were. 

Go Pro 

Although this article focuses primarily on 
consumer-grade graphics cards and how to 
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get them to display an insane amount of 
pixels, multimonitor setups are attractive to 
a number of professional industries. Thanks 
to their obvious productivity benefits, 
multimonitor-capable graphics cards are a 
mainstay in the workstation world. Products 
such as NVIDIAs NVS and AMD s FirePro 
Multi-View family of cards deliver excellent 
2D and 3D performance on up to eight 
monitors. Both companies offer slim, low- 
profile multimonitor cards that are optimized 
for 2D output and charge a premium for 
those that have the muscle to render 3D 
content across massive combined resolutions. 
The 2D multimonitor workstation graphics 
cards are ideal for various industries, such 
as medical imaging, gas and oil exploration, 
air traffic control, financial, and signage 
applications. The 3D-centric workstation 
cards, typically built around high-end 
consumer GPUs, are ideally suited to games, 
3D rendering and animation, CAD, virtual 
reality, GPGPU computing, and more. 

Graphics Card Shopping List 

The first component necessary to create 
your own video wall is a sufficiently capable 



graphics card. Its possible to start out with a 
desk full of monitors, but starting with the 



graphics card can give you some direction on 
what type of monitors to buy. Adapters are 
also available, but we'll cover what you'll need 
to get multimonitor configurations running 
below in the "Backplane Basics" section. 

NVIDIA added support for 3D Vision 
Surround starting with its GeForce GTX 
600 Series. Applicable products include the 
650, 650Ti, 650Ti Boost, 660, 660Ti, 670, 
680, and 690. The GeForce GTX 700 Series 
cards that support 3D Vision Surround 
multimonitor technology include the 760, 
770, 780, and TITAN. 

There are a number of AMD Radeon 
HD graphics cards that support Eyefinity At 
the GPU level, all AMD Radeon HD 7900, 
7800, 7700, 6900, 6800, and 5800 Series 
graphics cards can run up to six monitors in 
SLS, or Single Large Surface mode. Radeon 
HD 6700 and 5700 Series GPUs can support 
up to five monitors; 6600 and 6500 Series 
GPUs are capable of four-monitor output; 
and 6400, 5600, 5500, and 5400 Series 
GPUs support a maximum of three monitors. 

Pixel Pusher Pointers 

Choose any of these cards and you'll be 
well on your way to a multimonitor setup. 
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But before you break out the confetti 
and streamers, you need to consider how 
powerful your graphics card needs to be. If 
you plan to run games and 3D-intensive 
applications, then you'll need a pretty 
powerful card. A GeForce GTX 650 may 
run games just fine at 1,920 x 1,080, but 
when you triple the horizontal resolution 
and run a current DX1 1 game with your 
favorite visual effects turned up, that 
card will simply buckle under the load. 
Performance varies by card, family, and 
features, but we can offer some good rules 
of thumb to follow to help you get the most 
out of your multimonitor setup. 

First and foremost, consider the size 
of the graphics card's memory buffer and 
the memory bus. Even if you're using 
three 15-inch 1,280 x 1,024 monitors, 
the combined resolution will be 3,840 x 
1,024; it will be even higher when you 
enable bezel compensation. To handle 
such large frames, you'll need a massive 
(and speedy) frame buffer, at least 2GB or 
more of GDDR5 memory. The memory 
bus should also be at minimum 256 or 
192 bits wide. If you plan to run vertical 
resolutions between 1,080, 1,200, and 
1,600, it's a good idea to buy a graphics card 
with as much memory bandwidth as you 
can afford. 

Backplane Basics 

The GPUs of the graphics cards described 
above may support 3D Vision Surround 
and Eyefinity, but unless the backplane of 
the graphics card you select (most likely 
manufactured by a third-party AIB, or 
add-in board partner) has the appropriate 
ports, you may not be able to run more than 
two monitors. Here's a quick rundown of 
the types of ports your graphics card must 
have in order to run three-, four-, five-, and 
six-way multimonitor setups. 

Three-way. If you're planning on running 
three monitors, your graphics card needs at 
least one DisplayPort or mini DisplayPort 
output and at least two DVI ports, HDMI 
ports, VGA ports, or any combination of the 
three. In this scenario, an active DisplayPort 
or mini DisplayPort-to-DVI adapter and 
a VGA-to-DVI adapter will get a trio of 
DVI monitors working together. In this 
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Identify displays and drag icons to match 




In most cases, you can arrange your displays in landscape or portrait mode. 



scenario, you can set them up as a 3x1 group, 
which is ideal for gaming, or a 1x3 vertical 
arrangement. 



Four-way. To get four monitors working, 
you need a graphics card with at least two 
DisplayPort or mini DisplayPort outputs, 



NVIDIA Control Panel 



File Edit Desktop Display Help 



^1 



Select a Task. . . 



H- 3D Settings 

|- Adjust image settings with preview 

r-rl: : 

^ - Configure Surround, PhysX 
DispJay 

Change resolution 
■Adjust desktop color settings 
Rotate display 
■View HDCP status 
Set up digital audio 
■Adjust desktop size and position 



Stereoscopic 3D 
i-Set up stereoscopic 3D 
: - View compatibility with games 
H" Video 

■Adjust video color settings 
■Adjust video image settings 



-?n Set Up Multiple Displays 



NVIDIA nView technology allows you to specify how you : <e:: _se multiple displays. 



1. Select the displays you want to u 



GeForce GTX 770 
Lenovo Group Limited LEN L171 
IBMLlTOp 
@ Gateway XHD3000 



My display is not shown... 
2. Drag the icons to match your display configuration. 




This is what an SLS (Single Large Surface) setup looks like in NVIDIA's Control Panel. 
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Apply Changes - Surround 



Do you want to use bezel correction? 



Yes, add special resolutions 

Objects appear to pass behind the display 
bezels. You can adjust bezel widths in the 
next step. 




No r use standard resolutions 

Objects are split on either side of the display 
bezels. 



Bezel correction (or compensation) can give you a more seamless gaming experience. 



and any combination of at least two of 
the following; DVI, HDMI, or VGA. 
This will let you run the monitors in a 
4x1 orientation or a 2x2 arrangement, 
which are better for 2D workloads, or a 
3x1 with one extended monitor, which 
can work well for gaming and still 
provide a view of the Desktop. 

Five-way. The five-way configuration 
mirrors the three-way with the addition 
of two extended monitors. It also adds 
the 5x1 portrait group, which is the 



ultimate multimonitor gaming setup. 
To do this from a single card, you'll 
need at least three full-sized or mini 
DisplayPort outputs and at least two 
DVI, HDMI, or VGA ports, or any 
combination of the three. 

Six-way. Notable multimonitor 
configurations with six monitors include the 
3x2 group, 2x2 plus two extended, and a 
3x1 with three extended monitors. For this 
setup, you'll need four DisplayPort outputs 
on the graphics card (mini or full-sized), 



and any two or any combination of two of 
the following; DVI, HDMI, or VGA. 

Monitor Shopping List 

Your ideal multimonitor setup 
consists of three or more monitors 
that are the same model and support 
the same native resolution. When 
shopping, also look for monitors that 
are VESA (Video Electronics Standards 
Association) mount compliant (to 
support wall mounts and stands). Also 
look for monitors that you can rotate 
90 degrees, which will enable you to 
view them in a portrait orientation if 
you choose to add a little extra vertical 
resolution to your screens. For this to 
work well, make sure the bezels on the 
top and bottom (and sides, of course) 
of the screen are straight and narrow. 

Also, it's a good idea to make sure the 
monitors you buy will work in any of 
the previously-described multimonitor 
scenarios. The best option is to select 
monitors that support a DisplayPort 
input and one or more DVI, HDMI, or 
VGA inputs. 

Don't Forget The Extras 

It's possible to create your multi- 
monitor setup using monitors without 



Multimonitor How-To 

Once you have the right graphics card and any necessary adapters, and have connected and mounted all the monitors to your satisfaction, it's 
time to configure the monitors using driver software from AMD or NVIDIA. Read on to see how each company's software handles the task of 
spanning three monitors. 

NVIDIA Surround 

The first time you boot your system with three or more monitors, right-click an open space on the Desktop and click Nvidia Control Panel. From the menu 
tree in the left pane, click Set Up Multiple Displays, then follow the onscreen instructions to select the detected monitors and rearrange the numbered 
icons to correspond to the order of the monitors on your desk. You can right-click any of the numbered icons and click Identify to see which monitor the 
icon represents. Click Apply when finished to see the Bezel Correction setup screen. Next, click Configure Surround, PhysX and ensure the displays are 
arranged properly. You can also toggle the orientation from this screen between Landscape and Portrait. Click Apply to finish. 

AMD Eyefinity 

When you load Windows after connecting three monitors, the first thing you need to do is right-click on the Desktop and click Catalyst Control Center. 
Click the AMD Eyefinity Multi-Display icon on the left side of the control panel, and then follow the onscreen instructions to select a layout. When you've 
chosen the number of displays and their orientation, click Configure. The screen may go blank momentarily, but when finished, the system will be using 
the multiple monitors to display as an SLS. Click Arrange, then click the blue icons that correspond to the monitors on your desk to put them in the 
proper order. When finished, you'll have the option to configure Bezel Compensation. ■ 
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Do you want a tactical advantage? Of course you do. 



DisplayPort support, but you'll need 
active DisplayPort-to-DVI adapters, 
which can be had for less than $30. 
Some graphics cards have unique 
internal components, which let you use 
passive DP-to-DVI adapters, which are 
available for less than $10. 

Our dream multimonitor rig also 
uses a multimonitor mount and stand, 
which keeps all the monitors grouped 
tightly together, yet gives you the 
ability to tilt, swivel, raise, and lower 
the collection of monitors as a single 
unit. A must-have feature of any 
multimonitor mount or stand is the 
ability to angle the outside monitors 
toward the viewer; this helps fill your 
vision when gaming. 

Multimonitor Orientations 

There are approximately a dozen 
or more ways to run six monitors 
from your graphics card. With two 
or more monitors, Windows and the 
graphics drivers give you the ability 
to "duplicate" the Windows Desktop 
across all screens, "extend" it, or use a 
combination of the two. Typically, your 
computer will start in duplicate mode 
the first time you connect multiple 
monitors to your graphics card or 
boot a game for the first time before 
adjusting the resolution. This displays 
identical copies of the desktop on every 



screen you're using, which isn't a very 
effective use of multiple monitors in 
most instances. Duplicate mode is best 
used when you want the Desktop to be 
visible from two or more points of view. 

Extend mode (aka SLS) is the more 
useful multimonitor display mode; it 
enlarges the desktop area so that it fills 
all screens. In this mode, the Windows 
Taskbar runs across all monitors, 
with the Start button and/or pinned 
application icons lined up on the left 
side of the taskbar and the notification 
area on the right side of the taskbar. 

If you're thinking of running 
your multiple monitors as an SLS 
configuration for gaming, make sure 
you use an odd number of monitors, 
typically three or five, in portrait or 
landscape orientation. Bezels on 
monitors are much less noticeable if you 
ensure that your focus is largely on a 
single display instead of a seam between 
the two, using the extra monitors to 
fill out your peripheral vision. For the 
most part, the monitor bezels quickly 
disappear while gaming. 

Some commonly-perceived artifacts 
that result from running multiple 
monitors include apparently elongated 
parallel shapes and misaligned slanted 
shapes. This results from the fact 
that there are no pixels rendered 
behind the bezels, the gap between 



one screen and the next is essentially 
empty space. Bezel compensation (or 
bezel correction) is the name for the 
setting that lets you effectively erase 
those gaps. Monitors with wider bezels 
will need more adjustment than those 
with thinner bezels, but a driver-based 
tool can help you get the setting just 
right. In some situations, making 
these adjustments leaves text and 
other game elements hidden behind 
the bezels, but many gamers feel bezel 
compensation makes for a more realistic 
gaming experience. As we went to press, 
NVIDIA's drivers supported a feature 
called bezel peeking, which lets you 
toggle bezel compensation off and on 
using a hotkey. Bezel compensation will 
alter the horizontal resolution of the 
SLS group, But the setting makes less 
sense outside the context of games. 

Pixels As Far As The Eye Can See 

As we've described, you'll enjoy 
several entertainment and work- 
related benefits when you multiply 
your monitors. Today, doing so from 
a single graphics card is easy and 
surprisingly affordable. After trying it 
out for yourself, we're happy to take 
responsibility for your newfound 
productivity. But you're on your own if 
your game budget suddenly balloons. I 
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System Monitors: Because Knowing Is Half The Battle 



A majority of the motherboards 
you can buy today are capable of 
determining the current temperature of 
multiple ICs at nanosecond intervals, 
reading the speed of a handful of fans, 
and adjusting fan speeds at a moment's 
notice to respond to those temperatures. 
Many enthusiast components also come 
with voltage regulators and temperature 
sensors that keep them running quiet at 
idle and cool under load. Most of these 
system monitors work in the background 
to collect the data they need to adjust 
cooling and system performance. 



But a handful of system monitoring 
utilities exist to let you peek behind the 
curtain and observe those otherwise 
transparent functions. Taking the pulse 
of your computer isn't just an exercise in 
enthusiast excess; it can actually help you 
target failing components, troubleshoot 
an underperforming graphics card or 
CPU, or replace a faulty fan before it 
causes problems for other parts. It's 
true that CPUs and graphics cards are 
generally capable of down-clocking 
memory and core speeds if they reach 
certain temperature thresholds, and this 



is great for saving these components 
from a premature, heat-induced demise. 
But these protective features do little for 
your gaming or multitasking, and what's 
worse, because they occur primarily in 
the background, you may not even be 
aware that your GPU and processor 
are suffering intermittent heat issues. 
With software monitors, however, these 
problems become obvious. 

More Than Just The Facts 

For the most part, hardware mon- 
itors fall into two categories: those 



CPU ! Caches | Mainboard | Memory | SPD | Graphics | About | 
Processor 



Name |~~ 



Intel Core i? t i7 



Code Name Sandy B rid ge-E/EP Brand ID |~~ 
Package 



Technology | 32 nm Core Voltage |~~ 
Specification 



lntel(R} Ccrerr i7-?82C := ; L ;g Z.cCGHz 



Family |~~ 



Ext. Family | G~ 



Model r 



Ext. Model | 2D - 



Stepping | 6~ 
Revision | cT~ 



Instructions | MMX, SSE, SSE2, SSE3, SSSE3, SSE4.1, SSE4.2, EM64T, 
|VT-X, AES, AVX 



r- Clocks [Core #0) 


Cache 


Core Speed | 3599.98 MHz 


L1 Data | 4x 32 KBytes | 8-way 


Multiplier | 


L1 Inst. | 4x 32 KBytes | 8-way 


Bus Speed | 


Level 2 | 4 x 256 KBytes | 8-way 


Rated FSB |~~ 


Levels | 10 MBytes | 20-way 






Selection | Processor #1 Cores | 4 Threads | 8 


CPU-Z 1.65.0.X64 Validate | | OK 



CPU i Caches ;| Mainboard ] Memory ] SPD ] Graphics ] About | 
L1 D-Cache 



Size 1 32 KBytes 



T 



Descriptor 8-way set associative, 64-byte line size 



Size | 32 KBytes 



T 



Descriptor 8-way set associative, 64-byte line size 



Size [256 KBytes 



T 



Descriptor 8-way set associative, 64-byte line size 



Size [To MBytes 



T 



Descriptor 20-way ss: associative. 64-byte line size 



Size |~~ 
Descriptor |~~ 



CPU-Z 165.0 JO 



CPU | Caches ! ;| Memory | SPD | Graphics | About | 

Motherboard 



Manufacturer ASUSTeK COMPUTER INC. 



Model | P9X79 DELUXE 



Chipset | intei 



South bridge | intei 



Rev. | 06 
Rev. I 05 



LPCIO | NuvotDn f 



Brand | American Megatrends Inc. 
Version | 0906 



Date [12/22/2011 



3rapr c Interface 



Version 
Link Width [ 
Side Band |~~ 



PCI-Express 
Max. Supported |~~ 



CPU-Z 1.65.0x64 



Validate 



CPU-Z 



CPU-Z 



CPU-Z 



CPU | Caches | MainDc-?-: | f i| SPD ] Graphics | About | 
■General- 
Type r 



Size | 16GBytes 



Channel* 
DC Mode |~~ 



NB Frequency |~~ 



DRAM Frequency 
FSB: DRAM 
CAS# Latency [CL) 
RAS# to CAS# Delay (tRCD} 
RAS# Precharge [tRP) 
Cycle Time (tRAS) 
Row Refresh Cycle Time ((RFC) 
Command Rate (CR) 
DRAM Idle Timer 
Total CASiC (tRDRAM) 



CPU-Z 1 65 0x64 



CPU | Caches | Mainboard | Memory [ SPD jj Graphics ] About ] 
Memory Slot Selection 



| Slot #1 

Module Size 
Max Bandwidth 
Manufacturer 
Part Number 
Serial Number 



Timings Table 

Frequency 
CAS# Latency 
RAS# to CAS# 
RAS# Precharge 
tRAS 
tRC 

Command Rate 
Voltage 



PC3-10700 [667MHz) 



1S66EL Series 



Correction 

Buffered 
SPD Ext. 



JEDEC#2 JEDEC#3 JEDEC#4 XMP-1S66 



CPU-Z 1 65 0x64 



CPU | Caches | Mainboard ] Memory ] SPD j Graphics ;| About | 
Display Device Selection - 



[Display Device Selection 
| AMD Radeon HD7900 Series Pert Level |perf Level 



Name |~~ 

Code Name |~ 
Technology \~ 



AMD Radeon HD 7SCC Series 



Revision \~ 



Core |~~ 
Shaders \~ 
Memory \~ 



Size | 3072 MBytes 
Type | 



Bus Width r 



CPU-Z 1 65 0x64 



CPU-Z is an integral overclocking and troubleshooting tool for any enthusiast. 
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Your hardware all comes 
preconfigured to run within 
ertain limits, dut the default 



c 



settings don't always take 



into account all the variadles, 



that deliver information, and those 
that take it a step further and let you 
tweak settings. Utilities in the former 
category are great for keeping tabs on 
your system and collecting all your 
hardware vitals in a single location. 
Tweakable applications are also nice 
to have in a pinch. Your hardware all 
comes preconfigured to run within 
certain limits, but the default settings 
don't always take into account all the 
variables. For instance, if you have an 
open-shrouded graphics card, it may 
operate well within its 
range and never miss 
a frame, but all the 
extra heat it generates 
can potentially result in 
unreliable performance 
from a less tolerant 
component. Being able 
to adjust temperature 
thresholds, fan speeds, 
and more is also very 
handy when overclocking. 
Even if you do all your 
overclocking in the BIOS, 
it helps to have a Windows- 
based utility or two keeping 
an eye on everything. Here 
are some of our favorite 
system monitoring/ adjust- 
ing utilities designed to 
inform and help your 
system outperform every- 
one else's. 



CPUID CPU-Z 

CPU-Z is a freeware utility that we've 
used extensively here at CPU for testing, 
identifying hardware, and checking the 
current and rated speeds of processor 
cores and memory. 

To download CPU-Z, visit www. 
cpuid.com/softwares/cpu-z.html and 
click the link for the latest release near 
the top of the page in the right margin. 
As we went to press, the current 
version was 1.65. The app is frequently 
updated, and you can expect to need to 



download a new version to support each 
new processor architecture from Intel 
and AMD. 

When you launch the utility, it shows 
up as a small window with CPU, Caches, 
Mainboard, Memory, SPD, and Graphics 
tabs that give you component-specific 
data on each item. The most useful tab 
by far is the CPU tab, which displays 
the current CPU name and number, 
core stepping, process, package, core 
voltage, internal and external clocks, 
clock multiplier, supported instruction 
sets, and the sizes of the respective 
memory caches. This is a good place to 
determine if your BIOS- or software- 
based overclock is registering as you 
expect. The Mainboard tab is a good 
place to look if you need to download 
a BIOS update for your motherboard, 
but you don't recall the revision. 
The Memory and SPD tabs are great 
for finding data on your memory, 
frequencies, and latencies. 

TechPowerUp GPU-Z 

This application's name is a dead giveaway. 
TechPowerUp designed GPU-Z to be to 
graphics cards what CPU-Z is to processors. 
It supports both NVIDIA- and AMD-based 



TechPowerUp GPU-Z 0.7.2 



Graphics Cand [sensors Validation 



Name 
GPU 
Technology 
Release Date 
BIOS Version 
Device ID 
ROPs/TMUs 
Shaders 
Pixel Rllrate 
Memory Type 
Memory Size 
Driver Version 
GPU dock 
Default dock 
ATI Cross Rre 



AMD Radeon HD 7500 Series 

Revision I N/A 



Tahiti 



28 nm Die Size | 365 mm 2 

Dec 22. 201 1 Transistors | 431 3M 




015.012.000.004.000346 (11 3-797ATDBV10 ) 



1002 - 6795 Subvendor | XFX Pine Group (1632) 



32/123 Bus Interface PC l-E 3.0x16 (3x163.0 ? 



2043 Unified DirectX Support 111 / S M5.0 



32.0GPixel/s Texture Rllrate | 123.0 GTexel/s 
GDDR5 Bus Width I 334 Bit 



Bandwidth | 273.6 GB/s 



atiumdag 9.12.0.0 (Catalyst 13.1) / WinS 64 



1000 MHz Memory | 1425 MHz Shader 



N/A 



1000 MHz Memory | 1425 MHz Shader [ 



N/A 



Disabled 



L 



Computing 0OpenCL DCUDA □ PhysX DinectCompute 5.0 



W TechPowerUp GPU-Z 0.72 

Graphics Card Sensors Validation] 



AMD Radeon HD 7&DD Series 



Close 



GPU Core Clock 



500.0 MHz 



GPU Memory Clock 



150.0 MHz 



GPU Temperature 



Fan Speed :%) 



Fan Speed [RPM} 



Memory Usage iDedicatedy 



Memory Usage (Dynamic) ▼ 



VDDC Current In 



0.3 A 



O Log to file 

@ Continue refreshing this screen while GPU-Z is in the background 



AMD Radeon HD 7900 Series 



Qose 



To get the full scoop on your graphics cards, use GPU-Z. 
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00 Core Temp 1.0 RC5 



File Optior 


: Tool: Help 


Select CPU: Processor Z0 - |~^~Core(s) Thread (s) 
: -c-:es5c-- I ,_j: o , 't,c;o'" 


Model: 


Intel Core i7 3820 [Sandy Bridge-EP) (ES) 


Platform: 


LGA 2011 (Socket R) 


Frequency: 


1200. 02MHz (100. 00 x 12.0') 


VID: 


0.8306 v Modulation: | 


Revision: 


Lithography: |32nm 


CPUID: 


0x206D6 TDP: 1 130,0 watts 


Processor #ft Temperature Readings 


Tj. Max: 


U00°C 


Power: 


21,3 watts Min, Max. Load 


Core #ft 


34°C | 33°C | -qet | 0% 


Core #1: 


3S"C | 33*C | 38°C | 1% 


Core #2 


31 I,! C | 30 °C | 41 ID C | 0% 


Core #3: 


35°C | 33°C | 39°C | 0% 





Settings 


D 


Windows 7 Taskbar 


Logitech Glx/G5xx 


Advanced 


General 


Display 


System Tray 


Tray icons 






® All cores 






O Highest temperature per processor 




O Highest temperature 






Icon only 






Select font 


Preview 




Colors 


CPU / Core 


HI Text | 


Background |^| 


Extras icons 






O Processor frequency 






□ Processor load 






jj Defaults j 






OK Cancel 


Global defaults 


Apply 




Windows 7Taskbar Logitech Glx/G5xx Advanced 


General Display 


r 


System Tray 


Settings 






Temperature polling interval: 




milliseconds 


Temperature logging interval: 




seconds 








Language: 


English 


H 


Enable plug -ins 

1 I Enable logging on startup 

1 1 Allow multiple Core Temp instances 
□ Start Core Temp with Windows 






| Defaults 






OK Cancel || 


Slobal defaults || Apply 



Settings ~^9~ 



Windows 7 Taskbar Logitech Glx/G5x x | Advanced 

General Display System Tray 

Settings 

□ Display temperatures in Fahrenheit 

□ Start Core Temp m r rr zee 

□ Close Core Temp to the system tray 



Configure field colors 


Text preview 




Change 


Reset 


Hot 




Change 


Reset 




Critical preview 




Change 


Reset 


Labels preview 




Change 


Reset 





| _ Defaults 

OK Gncd | ["Global defaults Apply 



graphics cards, as well as integrated and on 
CPU graphics from Intel. 

You can download GPU-Z by visiting 
www.techpowerup.com/gp uz and clicking 
the Download GPU-Z button at the top of 
the page. The version available as we went 
to press was 0.7.2. One of our favorite 
features is the ability to make backups of 
your graphics card BIOS, which is handy 
for BIOS-based overclocking. 

We like to use GPU-Z's Graphics 
Card tab to identify the graphics card 
model and manufacturer (GPU-Z 
refers to the card manufacturer as the 
"subvendor"), GPU name, revision, 
manufacturing node, release date, 
number of transistors, and BIOS 
version number. It also gives you 
detailed GPU stats, such as the 
number of ROPs, TMUs, and shaders; 
the amount of memory; the size of 
the card's memory bus; memory and 
core frequencies; and texture and 
pixel fill rates. It's particularly useful 
for making sure your graphics card's 
overclock is registering. It also gives 
you series of checkboxes at the bottom 
of the screen to indicate whether the 
GPU supports features including 
Computing, OpenCL, CUDA, PhysX, 
and DirectCompute. 

The Sensors tab displays a graphic 
representation of the card's current 
core clock, memory clock, shader 
clock, temperature, fan speed, and 
more scrolling in a small rectangle to 
the right of each spec. You can move 
your pointer over any spot on the GPU 
Core Clock graph to see real-time core 
frequency. You can also click the Log 
To File checkbox on the Sensors tab, 
which is a good way to troubleshoot a 
misbehaving graphics card. If you want 
to see the graphs fill with red, just launch 
a game in windowed mode or launch 
the built-in PCI-Express Render Test by 
clicking the question mark icon to the 
right of the Bus Interface field on the 
Graphics Card page. 

Temperature Monitors 

There are a couple temperature mon- 
itors we like, but because they display 



Core Temp displays your core temperatures in a number of places, including on mobile devices. 





Settings ^3 




Advanced Calibration Settings 
Idle Calibration | 0.0 | | 0,0 | | 0.0 0.0 | 


S RealTemp 3.70 - n ^9 


| SetTJ Max | | 1D0 100 100 100 


Corei7-3820 1199.99 MHz 1QQ. 00x12.0 


Dialog Color 

□ Normal Window Heading 


206D6 Load 1.0% | 0:04:17 ~| 


□ Mini Mode Heading 






Temperature {°Q 

34 34 31 35 


Notification Area Color and Font 
| Max | | Core | | Core 1 1 | Core 2 | | Core 3 | 


Distance to TJ Max 

66 66 69 65 


□ □ □ □ 
MS Sans Serif No AA \^\ □ 3 Digits 


Minimum 






33°C 33°C 30°C 33°C 
14:07:21 14:07:17 14:07:17 14:10:40 


Other Settings 

□ Alarm Temperatures CPU 100 GPU 100 | 






Maximum 

47 E C 46 °C 43*C 45 °C 
14:08:43 14:08:47 14:08:41 14:08:37 


| AlarmEXE | 
RivaTuner 


Thermal Status 
OK OK OK OK 


□ clock Modulation 12.5 % ^ □ATI □ Nvidia 

□ Disable Turbo □ TM Load DC IE EIST 




| Sensor Test | | XS Bench | | Reset 


□ Log File (seconds) □ Excel □ °F / °C 




1 1 Always On Top □ Task Bar □ Minimize on Close 



RealTemp focuses your attention on the core temperatures and their proximity to TJ Max figures. 
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much the same information, we 
grouped them together. Core Temp 
( alcpu.com/CoreTemp ) and RealTemp 
( www.techpowerup.com/realtemp ) 
both display real-time temperatures, 
frequency, and load percentages for 
each core of a multi-core processor. 
RealTemp displays the distance to TJ 
Max (Thermal Junction Maximum, or 
the CPU's maximum operating core 
temperature), which fluctuates along 
with the real-time core temperatures. 



Core Temp, on the other hand, just 
displays the static TJ Max number. 

Some of Core Temp's unique fea- 
tures are worth mentioning, such as 
its mobile app and its compatibility 
with Logitech G1X/G5XX keyboard 
LCDs. There are also extensive System 
Tray icon tweaks you can perform from 
the Settings menu, including altering 
the colors of the temps and fonts, and 
you can enable or disable frequency 
and processor load icons. There's also 



@S Speed Fan 4.49 

Readings | Clock | Info | Exotics | S.M.A.R.T. | Charts | 



Found AMD Radeon HD 7900 Series 

Found IntelfR) Core(TM) i7-3820 CPU @ 3.60GHz 

End of detection 



CPU Usage OOOOOOOO 0.3% 



Configure 



□ 



speed 



SysFan: RPM 




| System: 31 C 


CPU Fan: 956 RPM 




CPU: 57C 


Aux Fan: RPM 




| AUX: 37C 


Aux1 Fan: RPM 




j SMIOVT4:31C 


Aux2 Fan: RPM 




| SMIOVT5:31C 


GPU Fan: 1482 RPM 




j SMIOVT6:31C 






v/HDO: 40C 






^GPU: 39C 






4 CoreO: 33C 



S V s: 


65 






GPU Fan: 1 20 




CPU: 


30 


W- 










Aux: 


65 












3Vsb: 




3.36V 


3Vcc: 


3.17V 






Vbat: 




3.31V 


VIN1: 


0.98V 






Vcore: 




0.82V 


VI N 2: 


2.04V 






+12V: 




6.60V 


VI N 3: 


0.80V 






AVcc: 




3.18V 


GPU Vddc: 


0.95V 
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m SpeedFan 4.49 

Readings | Clock | Info | Exotics S.M.A.R.T. | Charts 
Hard disk _ 

Model |WDCWD1002FAEX-0OY9A0 



HDD -1000.2GB - WDC WD1002FAEX-0CffaA0 



Firmware |05.01D05 
Perform an in-depth online analysis of this hard disk 




JJJ 



Extended test | Short test 


| Status Jno error 




Attribute 


Value 


Worst 


Warn 


Raw 




©Raw Read Error Rate 


200 


200 


51 


000000000001 




(©Spin Up Time 


173 


172 


21 


000000001 0ED 




Start/Stop Count 


100 


100 





0000000000F7 




© Reallocated Sector Count 


200 


200 


140 


000000000000 




(©Seek Error Rate 


200 


200 





000000000000 




Power On Hours Count 


98 


98 





000000000784 




Spin Retry Count 


100 


100 





000000000000 




Calibration Retry Count 


100 


100 





000000000000 




Power Cycle Count 


100 


100 





0000000000F3 




Power Off Retract Count 


200 


200 





000000000048 




Load Cycle Count 


200 


200 





000000000OAB 




Temperature 


107 


101 





000000000028 




Reallocated Event Count 


200 


200 





000000000000 




(© Current Pending Sector Co... 


200 


200 





000000000000 




(© Uncorrectable Sector Count 


200 


200 





000000000000 


V 



Performance |i 
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Sys Fan 
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CPU Fan 
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Aux2 Fan 


1483 RPM 

GPU Fan 


3.38V 
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3.31V 
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Vcore 


6.60V 

+12V 


3.18V 
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3.17V 
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0.98V 

VIN1 


2.04V 
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0.81V 

VIN3 


0.95V 
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CPU0 
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CPU4 
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Readings | Clock | Info | Exotics | S.M.A.R.T. Charts | 



a logging feature and an optional mini 
mode. The latest version of Core Temp 
available as we went to press was 1.0 
RC5. One thing to keep in mind when 
installing Core Temp: It'll attempt to 
install a lot of junkware, so make sure 
you read everything carefully and feel 
free to decline the add-ons. 

RealTemp also has several extras you 
might like, including a built-in sensor 
test and an XtremeSystems Bench that 
runs a quick CPU-centric test and then 
displays your results 
alongside those of a 
similar processor and the 
world record holder at 
www.xtremesystems.org. 
From the Settings menu, 
you can enable or disable 
System Tray icons 
and logging, set alarm 
temperatures, tweak the 
color and fonts of the 
System Tray icons, and 
configure the utility to 
display in normal or 
mini mode. The version 
of RealTemp we used for 
this article was 3.70. 



SpeedFan 

To accurately keep 
track of your system's 
cooling, check out Speed- 
Fan ( www.almico.com/ 



Analyze (temperatures 



"3 




Core 3 



Start time |7/1 0/201 3 1:51:40 PM 
End time |7/1 0/201 3 2:04:42 PM 
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SpeedFan doesn't just show you your fans' speeds and component temperatures, it lets you change them. 



speedfan.php ). This handy 
utility is designed to let 
you monitor and adjust 
fan speeds and system 
temperatures. SpeedFan 
can detect S.M.A.R.T. 
(Self-Monitoring, Analysis 
and Reporting Technology, 
which is an HDD-centric 
monitoring scheme) values 
and even let you adjust 
FSB speeds. One of the 
most useful functions 
of this utility is its real- 
time fan control. On the 
Readings tab, you'll find 
entries for every detected 
fan in your system along 
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As we went to press, AIDA64 Extreme 
Edition was available as a 30-day tree trial, 



with simple controls that let you 
adjust each one's speed percentage on 
the fly. Not all systems will play nice 
with SpeedFan, however. For instance, 
none of the fans in our Dell Latitude 
E6400 showed up in the utility, 
but one of our test PCs showed 
settings for a system fan, CPU fan, 
auxiliary fan, and a GPU fan. It also 
showed temperatures for various 
components. We also like the Charts 
tab, which tracks temperature levels 
on a scrolling temperature graph in 
real time. 

AIDA64 Extreme Edition 

Another monitoring and system- 
tweaking tool we just couldn't leave 
out is AIDA64 ($39.95; www.aida64. 
com/online-store ). This application 
covers just about every imaginable 
aspect of your system, including 
speeds and feeds for individual 
components, operating temperatures, 
driver versions, firmware and BIOS 
versions, operating system and 
security software details, and dozens 
more. AIDA64's built-in overclocking 
suite, benchmark tables, and compact 
and configurable sensor panel (which 
you can display above all other 
windows or just when needed) are 
among the many handy features that 
help make the software worth the 
price of admission. If you'd like to 
kick the tires first and see for yourself, 
though, no problem: As we went to 
press, AIDA64 Extreme Edition was 
available as a 30-day free trial. 

More Than Meets The Eye 

The utilities described here are just 
the tip of the iceberg when it comes 
to hardware monitors. We encourage 
you to seek out other applications that 



provide invaluable intelligence about 
the status of your components and 
their surroundings. If you find a good 



one (or several), drop us a line and let 
us know. I 



m 

File View Report Favorites 



AIDA64 Extreme Edition [ TRIAL VERSION I 

Tools Help 



'Report £.) Driver Updates '7 BIOS Updates V* Buy Now 



Menu Favorites 



|g AIDA64v3. 00.2500 
Computer 
fl5 Summary 

Computer Name 
DM I 
" IPMI 
|j Overdock 
^ Power Management 
■ Portable Computer 
|© Sensor I 
Motherboard 

> Operating System 
Server 

■■■I- Display 
■■ Multimedia 

Storage 

Network 
Q DirectX 
> - J| Devices 

> -^f Software 

> Security 
» -Hp Config 

=■ -Q^ Database 

> 737 Benchmark 



Field 

© Sen so r P ro p erti es 

Sen: or Type 
Hi CPU Sensor Type 

Motherboard Name 
_r Chassis Intrusion Detected 

U= Temperatures 
^Motherboard 

□ CPU 

□ CPU Package 

□ CPU#1 /Core#1 
El CPU #1 / Core #2 
H|CPU#1 / Core #3 

□ CPU#1 / Core #4 
%GPU Diode 
^GPU VRM1 

*g GPU VRM2 

L_i WDC WD1O02FAEX-O0Y9A0 

(*) Cooling Fan: 

□ CPU 

C~ Chassis #4 
■&GPU 

J_ Voltage 

□ CPU Core 
i + 3.3 V 

i +5 V 
i + 1 2 V" 

i+SV Standby 

GPU Core 
H GPU Memory 
■&GPU +12V 
^ GPU VRM 

4 Current Values 
■ft GPU VRM 

i Power Values 

□ CPU Package 

□ CPU IA Cores 
DIMM 

% GPU VRM 



Nuvoton NCT6776F [ISA290h] 

Diode, CHil_CHLS228 (ATI-Diode, 70h, 71 h) 

AsusP9X79 Series 

No 



32 D C [90 "FJ 
33- "C [91 "FJ 
3-7 -C [99 "FJ 
35 D C [95 "FJ 
37 -C [99 "FJ 
33 "C [91 "FJ 
35 °C [95 °FJ 
47 "C (117 "FJ 
40 -C [104 n FJ 
40 D C: [104 D FJ 
[TRIAL VERSION ] 



954 RPM 
719 RPM 
14S3 RPM [20%) 



0.S15V 
3.152 V 
4.920 V 

[TRIAL VERSION ] 

5.115V 

0.950 V 

1.602 V 

12.094 V 

0.944 V 



22.S3W 
6.41 W 
1.02W 
10.34 W 



We could spend the whole article just listing the features in AIDA64 Extreme Edition, but don't take our 
word for it, download the trial. 
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• DUAL 14DMM LED FANS 

• HORIZONTAL VAPOR CHAMBER 

• UP TO 25QW TDP 



MM 



vwvw.coolermaster-usa.com 




Enclosures: HAF XB 

Dual Function: Man-sized LAN Box /Test 
Bench. Steel Reinforced Carrying Handles, 
High-end SLI / X-Fire Support. 
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Peripherals: Sirus S 

The CM Storm Sirus S 5.1 Surround 
Sound Headset creates animmersive 
experience with hi-fidelity soundscapes 
and intense bass. 



amazon.com 
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UP TO SPEED 



Upgrades That'll Keep You Humming Along 



Application updates can increase security, correct issues, and add new features. Here's a short roster of recent 

major and point releases for various titles. 



SOFTWARE UPDATES 

Audials Radio Windows 8 

Internet radio streaming program 
Audials is now available in this free app 
for Windows 8. The commercial-free 
app gives you easy, stable access to more 
than 50,000 Internet radio stations and 
podcasts. It's also available in editions 
compatible with Android, iOS, and 
Chrome OS. 

audials.com 

lObit Malware Fighter 2 

In this new version of IObit's free 
PC security application, a "Dual- 
Core" anti-malware engine digs deep 
to find hidden threats and remove 
them. Version 2 also sports a new 
Metro-style UI with one-click scan/ 
removal operation. IObit says that the 
thoroughly revamped Malware Fighter 
2 protects in real time against bots, 
spyware, keyloggers, Trojans, hijackers, 
and other digital threats. 

www.iobit.com/malware-fighter. 

Laplink Disklmage 

The latest version of this drive- 
imaging software lets you immediately 
start a system backup with a single 
click. Compatible with Windows 8/7/ 
Vista/XP/Media Center, Disklmage 
can also copy and restore individual 
partitions, drives, files, and directories. 
What's more, you can now create a 
WinPE-based Windows boot CD from 
within the program. 

www.laplink.com 



McAfee Mobile Innovations 

This is a new, free Android app 
from the Intel-owned security software 
company. Its primary feature, called 
Smart Perimeter, is designed for the 
90% of us in the U.S. that McAfee says 
own two or more digital devices. It lets 
you wirelessly tie together your mobile 
devices with an invisible "leash." As an 
example, should you inadvertently leave 
your tablet behind, your phone can alert 
you as soon as the devices are 30 feet 
apart from each other. 

mcafee.com 

SharpNight 7-Data Recovery Suite 

This is new file recovery software 
for local drives as well as external 
storage devices. 7-Data Recovery Suite 
comprises four data rescue modules. 
They can address deleted files you 
wish to recover, as well as files that 
have fallen victim to a damaged or 
reformatted hard drive, a lost or deleted 
partition, or a problem in the flash 
storage in a memory card, phone, or 
camera. The $29.95 software has a free 
edition that's good for recovering up 
to 1GB of data. It runs on 64- and 32- 
bit Windows 8/7/Vista/XP and Server 
2008/2003. 

7datarecovery.com 

WinZip 17.5 

A compression utility that needs no 
introduction, WinZip now features 
broader cloud features and a central 
interface to help you combine access 
to (and get the most out of) Dropbox, 
SkyDrive, Google Drive, CloudMe, 



and other online storage services. 
Version 17.5 also has an improved UI 
and ZIP/ZIPX decompression per- 
formance that's up to four times faster. 
Finally, there are new enterprise IT 
controls for data security. 

www.winzip.com 

DRIVER BAY 

AMD Catalyst Software Suite 13.4 

This 135MB download for 64-bit 
Windows 8/7 includes version 12.104 
of AMD's display driver for its Radeon 
HD 7xxx, 6xxx, and 5xxx desktop 
graphics chips. (Downloads for other 
OSes and mobile GPUs are available, 
too.) Catalyst 13.4 comes with support 
for AMD Radeon HD 7990 and 7790 
cards, plus performance and latency 
improvements for games such as Far 
Cry 3, Crysis 3, and Borderlands 2. 

su pport.amd.com 

Nvidia GeForce graphics driver 
320.18 

Here's the GeForce Game Ready 
driver for playing Metro: Last Light 
on your Nvidia GPU. You'll get a 
performance gain of up to 10%, plus 
WHQL certification, Nvidia says. In 
addition, GeForce 400/500/600 series 
GPUs receive boosts of up to 20% in 
titles such as DiRT: Showdown, Tomb 
Raider, StarCraft II, Metro 2033, and 
Far Cry 3. 

www.nvidia.com/Pownload/index. 

aspx 
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Cloud Storage 

Which Service Is Right For You? 





Cloud storage can be a crucial service 
for anyone who heavily relies on their 
mobile devices, which don't come with 
large amounts of built-in storage. It's just 
as important for many desktop users, too, 
who take advantage of online storage to 
avoid data loss that can occur in the event 
of a hard drive crash. 

As cloud storage providers have 
evolved, consumers have gained ac- 
cess to gigabytes upon gigabytes of 
online storage, ideal for storing entire 
collections of documents, photos, music, 
and movies. These providers give you a 
free taste — a few gigs for free — in hopes 
that you'll pay for more storage. In this 
article, we'll examine the features and 
premium pricing of some of today's most 
popular options. 



amazoncloudclrive 



[_l Your Cloud Drive 

4 Items f New I 



[ Mere Actions - J 



Shared Fi 
f Delete, 



Your Cloud Drive 



l_i Archived Mjsic 
i_l Documents 



Amazon Cloud Drive is built with folders for documents, pictures, and videos. 



Amazon Cloud Drive 

Compared to some of the rest of the 
services covered here, Amazon Cloud 
Drive is a relative newcomer to the 
online storage party. It launched in 20 1 1 
and primarily served as a way for you 
to store the music you bought from 
Amazon. Now, Amazon Cloud Drive 
syncs with your computers (Windows 
and Mac OS) to ensure every system 
has access to the latest version of a file. 
If you install Amazon Cloud Drive on 
a second computer, the files stored on 
Amazon Cloud Drive are automatically 
copied over to that computer's storage 
drive. Apps for iOS, Android, and 
the Kindle Fire are also provided to let 
you easily back up photos from your 
mobile devices. 

For storage, Amazon provides 5 GB for 
free, and there are a variety of paid tiers, 
all of which work out to 50 cents per 
year for every gigabyte. Options include 
20GB, 50GB, 100GB, 200GB, 500GB, 
and 1,000GB. 



Cloud storage for your music is also 
available. Cloud Player Free will let you 
upload up to 250 songs to the Amazon 
Cloud at no charge, while Cloud Player 
Premium lets you store up to 250,000 
songs for $24.99 per year. 

Amazon's plan prices for its cloud 
storage services are close to the 
lowest we've seen (right in line with 
Microsoft's SkyDrive), and we like 
the multitude of tiers. Like many of 
Amazon's ventures, Cloud Drive has a 
lot of potential. 

Apple iCIoud 

Apple's iCIoud ( https://www.icloud 
.com ) is integrated with Apple's iTunes 
(to store the music, movies, and TV 
shows you've purchased from Apple), 
Photo Stream (photos that you capture 
with an iOS device), Documents in the 



Cloud (documents and presentations you 
create on a Mac, iPhone, iPad, or iPod 
Touch), Safari (keeps your bookmarks 
and Reading List synced across devices), 
Calendar, Contacts, and Mail features. 
It also backs up your apps and iBooks, 
so if you download something to your 
iPhone, it can automatically show up on 
your iPad. iCIoud serves as a backup and 
restore tool for your iPhone, iPad, and 
iPod Touch, as it can copy your personal 
data (messages, ringtones, device settings, 
photos and videos in Camera Roll, and 
app data, as well as purchased music, 
movies, TV shows, apps, and books) 
automatically. 

Like Amazon Cloud Drive, you get 
5GB of free storage when you sign up 
for iCIoud. Additional storage costs $2 
per gigabyte annually, and you can add 
10GB, 20GB, or 50GB to your account. 
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However, any media you purchase from 
Apple (music, movies, apps, books, TV 
shows) doesn't count against your storage 
space. Your Photo Stream content doesn't 
count against your storage, either. 

Apple recently announced that this 
fall it will provide versions of its Pages, 
Numbers, and Keynote apps that 
will work within a web browser via 
iCloud.com. Apple indicates that the new 
iWork for iCloud apps will also work 
in Windows 8 and Windows 7. A large 
number of third-party apps also take 
advantage of iCloud for online storage, 
including Todo for iPad, Camera+ for 
iPad, and SoundHound. 

Naturally, iCloud's tight integration 
with iOS makes it an ideal cloud storage 
service for those with iPhones and iPads. 
iCloud is a good choice for people who 
purchase a lot of media on iTunes, as 
iCloud can seamlessly extend that media 
to iOS devices. 

Box 

Founded in 2005, Box ( https://www 
.box.com ) has long been a popular option 
for online storage. You get 5GB of free 
online storage, and you can organize 
your files into folders. Paid plans are 
available for 25GB ($120/year) or 50GB 
($240/year). Box lets you send out links 
to share files with others, and recipients 
will be able to view the file in their web 
browser. The list of supported documents, 
audio, and video formats is quite 



extensive. Box even lets recipients preview 
large Photoshop files and CAD files. 

Regarding file uploads, those with 
a free plan are limited to a maximum 
file size of 250MB. A paid plan lets you 
upload files up to 1GB. 

The files you share can also be edited 
(or just viewed, depending on the 
permission you set) by the recipients, 
assuming they have an application 
to open the file. This way, you won't 
need to send emails back and forth 
with revised versions of one document. 
With Box, you're able to share a whole 
folder, rather than just a single file, with 
friends or colleagues. You can also add 
files to shared folders. When someone 
comments on or makes changes to 
a document or file in the folder, Box 
sends an email notification to everyone 
on the project, which is handy for 
projects requiring collaboration. Box also 
provides you a way to embed code on 
the web that provides a direct link to 
your stored content, a handy feature for 
web designers and bloggers, for example. 

Box has designed the service to be easy 
to access from anywhere. Box has apps for 
Android phones and tablets, BlackBerry, 
iPhones and iPads, Win8, and Windows 
Phone, as well as add-ons for Outlook, 
Office, and FTP servers. The optimized 
interfaces of the different apps help to 
ensure ease of use on all mobile devices. 
We also found more than 600 apps for 
smartphones and tablets that support 



access to files stored in Box. Those 
concerned about the security of their data 
will like that Box data centers, facilities, 
and business operations are Safe Harbor- 
certified. All in all, Box is a service that 
offers a lot of convenient extras to the 
online storage experience. 

Dropbox 

Online storage with Dropbox ( https:// 
www.dropbox.com ) is available as an app 
for your computers (Windows, Mac, and 
Linux), Android devices, iPhone, iPad, 
BlackBerry, and Kindle Fire. You can 
invite friends and family to use any folder 
in your Dropbox, so you can all share 
specific files and folders. Dropbox also 
features an intuitive web interface. When 
you log in, you'll see a list of the folders 
and files you added, as well as links on 
the left side (Photos, Sharing, Links, and 
Events) that make it easy to access key 
features. Any image files are automatically 
added to the Photos section. 

In terms of pricing, Dropbox provides 
you with 2GB free, but you can earn 
up to 16.5GB more through incentives, 
such as uploading files, sharing them with 
friends, and liking Dropbox on certain 
social networks. You earn 500MB per 
referral. Dropbox also offers three Pro 
plans of 100GB ($99/year), 200GB 
($199/year), and 500GB ($499.99/year). 

One possibly game-changing 
add-on is the Packrat feature, which 
lets you recovery previous file versions 
of everything in your Dropbox. It costs 
an additional $3.99 per month and is 
available to all Dropbox Pro accounts. 

Dropbox provides a host of document- 
editing and image-sharing features. For 
instance, the Document Preview feature 
lets you view PDF and Word files directly 
within the Dropbox web app. Camera 
Upload will automatically upload the photos 
and videos stored on your mobile device 
to Dropbox. Similar to Box, Dropbox is 
integrated with many apps for storing your 
content. Dropbox also recently provided 
tools for developers to allow games, email 
clients, and other mobile programs to store 
information in Dropbox, which could save 
room on your mobile device's local storage. 
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Box allows you to preview photos and other 
types of files in a web browser. 



Wherever you are 



Shar* with canfidtne* 



Safe and secure 

Dropbox makes it easy to share files 
with others. 



Google Drive provides you with 15GB of 
free storage. 



Dropbox's simple interface and folder 
sharing capabilities make it a good choice 
for those looking for easy-to-manage cloud 
storage service. 

Google Drive 

Google Drive ( https://drive.google.com ) 
provides you with 15 GB of free storage 
that's spread across Gmail attachments 
sent and received, Google+ Photos, and 
Google Docs. And with Google Docs built 
in, you can open and create documents, 
spreadsheets, and PDFs within the web app. 
You'll also be able to share extremely large 
files, as Google Drive permits a maximum 
file size of up to 10GB. 

If you reach the 15 GB limit, everything 
you've added will be accessible, but you 
won't be able to create or add anything new. 
However, like some of the other cloud storage 
services, there are some things that Google 
Drive will store that don't count toward your 
limit. For example, anything you create in 
Google Docs, Sheets, or Slides won't use up 
any of your storage. Photos under 2,048 x 
2,048 and videos under 15 minutes won't 
count, either. Paid plans for Google Drive 
range from 100GB ($60/year) up to an absurd 
16TB ($9,600/year). 

To access Google Drive files, you can 
install the Drive app on your PC or Mac, 
plus Android and iOS devices. As you might 
expect from the search giant, Google has 
baked impressive search capabilities into 
Google Drive, so you can search by keyword 
or filter the content by file type or owner. 
OCR (optical character recognition) tools let 



Google Drive scan documents and images for 
keywords. Google Drive storage is integrated 
with a wide variety of third-party apps, such 
as Zoho Writer, DocuSign, and HP ePrint. 

The comparatively large allowance of 
15 GB of free storage is a good draw for 
those on a budget, and integration with 
Google's lineup of products ensures that 



you'll be able to use Google Drive nearly 
anywhere that has an Internet connection. 

Micrsoft SkyDrive 

Introduced in 2007, SkyDrive ( https:// 
skydrive.live.com ) now integrates with 
Win8 and most of its Office 2013 lineup, 
and there are apps available for Android, 
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iOS, and Windows Phone, as well as 
desktop programs for older versions of 
Windows. With a Microsoft account 
(previously known as a Windows Live 
ID), you will receive 7GB of free storage. 
Existing Windows Live account users 
were able to claim 25GB of free space 
during a loyalty reward period in April 
2012; if you had more than 4GB of 
files on SkyDrive at that time, you were 
automatically bumped up to 25GB. 

One of the key features of SkyDrive is 
its integration with MS Office Web Apps, 
which gives you the capability to read 
Word, Excel, PowerPoint, and OneNote 
files directly in your web browser. You'll 
be able to view and edit Office documents 
on any device, not just those with Office 
installed. Office Web Apps will preserve 



your documents' original formatting, too. 
SkyDrive lets you share files and folders 
with others, and you can provide them with 
a link to share with other friends, which 
is handy if you have a bunch of photos or 
files you'd like to distribute among friends 
and family. 

SkyDrive storage is also integrated 
with several third-party apps, including 
DocuSign (to save electronically signed 
documents), Idea Sketch (save diagrams), 
PhatPad (save handwritten notes and 
ideas), Work Notes Pro (sync audio 
recordings), andXobni (connects SkyDrive 
with Outlook). Win8 users who sign in 
with a Microsoft account can use SkyDrive 
to save their background, display, and 
settings, so that everything is synced across 
every Win8 device. 



If you want to add storage, Microsoft 
offers three extra storage tiers. $10 per 
year will provide you with an additional 
20GB, $25 per year gets you 50GB more, 
and $50 per year gives you 100GB of 
extra storage. Because of its low cost per 
GB, SkyDrive is a good option for those 
whose cloud storage requirements top out 
at 100GB. 

SugarSync 

This sweet-sounding cloud storage 
service comes with lots of extras for 
securely syncing files and sharing them 
with others. For example, you can sync 
files across PCs and Macs, and there's 
an offline mode; you could edit files 
on the plane, and the updates will be 
automatically synced the next time you 
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get online. SugarSync ( https://www 
.sugarsync.com ) also lets you share entire 
folders, which is great for collaboration 
purposes. We also like that SugarSync's 
online backup service comes with desktop 
apps that run in the background to keep 
the newest version of a file in the cloud. 



Even better, SugarSync keeps the previous 
five versions of a file online, so you'll be 
able to pull an old version if necessary 
(and only the most recent version counts 
toward your storage limit) . 

SugarSync apps are available for iOS, 
Android, BlackBerry and a couple of legacy 



files recent sha documents 





Documents 

79S3MB 9/U/5011 6XA PM 

luM ivf 



Finances 

760 KB 2/27/2W £5* PM 



Friends and Family 

297.13 MB 2/13/2D12 4:29 ?» 

Ehmd 




Vacation plans 

760 KB 2/2/2012 4:30 PM 

Just roe 



— Business report 



Pictures 



142.72 MB 2/2B/2Q12 9:40 AM 



2012 Olympics Medals 



Camera Analysis 

13 KB 12/4/2011 9:0* PM 



Conf Planning 

554 KB 12/4/201 1 HMW PM 



— Film Festival Program 

|fl |EE j i/a/201? 4 43 PM 

KM - Jui-ime 



8 ® 



Olympics Medals 

© ® 



The SkyDrive app on your mobile device provides access to your files wherever you are. 




•ff Rate the App 

SugarSync 



SugarSync works on multiple mobile devices. 



mobile OSes. The apps let you upload both 
files and photos from mobile devices, and 
there's no file size limit when uploading 
from a smartphone or tablet. SugarSync is 
built into mobile apps, desktop programs, 
and lots of hardware, such as many 
Lenovo ThinkPads, Samsung Smart TVs, 
and Fujitsu scanners. The assortment of 
SugarSync software, third-party apps, and 
built-in functionality for hardware make 
SugarSync convenient to use. 

When sharing files, SugarSync lets 
you select which files in a given folder are 
available to recipients. Those who want to 
share photo albums will like that recipients 
can preview the images directly in a 
web browser. SugarSync users with large 
uploaded music collections can stream 
songs directly to their iPhone, Android, 
or BlackBerry smartphone. Files can also 
be shared via Facebook, Twitter, blogs, 
and email. 

SugarSync provides a free plan that 
gives you 5 GB of space, and you can try a 
paid plan for 30 days before deciding on 
one. Storage tiers include 60GB ($74.99 
per year), 100GB ($99.99 per year), and 
250GB ($249.99 per year). Paid users will 
have access to a remote wipe feature that 
will let you remove all synchronized files 
from a PC or Mac if its lost or stolen. And 
when you get a replacement device, the files 
can be quickly synced to it. SugarSync is a 
complete online storage service with tools 
for syncing, sharing, and security. If you 
haven't had a chance to check it out, we 
suggest you sign up for a free account to see 
what you think. 

Cloud Conclusion 

Many of the cloud storage services we 
tested offered similar features, but we think 
that Apple iCloud, Box, Google Drive, 
Microsoft SkyDrive, and SugarSync stand 
out as having boatloads of integrated 
features. Dropbox was the easiest to use, 
which would be ideal for those setting up 
cloud storage for friends and family. Those 
who don't want to spend a dime will want 
to check out Google Drive (15GB free), 
while extremely affordable paid plans are 
available from Microsoft SkyDrive and 
Amazon Cloud Drive. I 
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CHECK OUT THESE OTHER CORSAIR PRODUCTS DESIGNED TO MAKE YOUR PC THE BEST PC 
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POWER SUPPLIES 
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Q8A With Mike Moen 

Intel's Lead Engineer for Desktop Enthusiast Platforms 

& Overclocking On Intel XTU 



f \ For starters, can you tell us what 
viC Intel's XTU (or Extreme Tuning 
Utility) is for those who might not 
be familiar? 

|\ /I |\ /I Extreme Tuning Utility is an 
I VI I VI Intel-developed application 
that has been designed to take advantage 
of the unlocked features of Intel's Extreme 
Edition and Enthusiast K SKU Core 
processors. As a downloadable utility 
from the Intel Download Center, it 



can be used to manipulate any of the 
overclocking features that are intended to 
be real-time adjustable at the operating 
system level, such as core frequency, 
power limits, graphics frequency, and 
some voltage settings. XTU is integrated 
with stress utilities that allow a user to 
test the stability of their overclocked 
configuration. Board manufacturers 
can take this one step further by 
implementing specific hooks into their 
BIOS that would allow an XTU user to 



also manipulate base clock frequency, 
memory frequency, and timings, and 
observe a rich set of board telemetry in 
the process, essentially creating a one-stop 
application for most of their performance 
tuning and overclocking needs. 

Most recently, XTU implemented a 
benchmarking utility that allows a user to 
overclock their system, run a benchmark, and 
then share and compare those results with a 
community of users on HWBOT. Users can 
even download profiles of their overclocking 



rintel) 



Intel ® Extreme Tuning Utility 



Intel Extreme Tuning Utility offers the state of the art in overdockjnq 
It is a comprehensive set of tools to tune, test and monitor your syster 



Manual Tuning 

All Controls 

Core 

Graphics 

Memory 

Other 

Stress Test 
Benchmarking 



Gra 

^^^^^ 



Brand String Intel(R) CorefTM} i7-4770K 
CPU @ 3.50GHz 
Physical CPU Cores 4 
Logical CPU Cores 8 
Possible Turbo Bins. Unlimited 
Turbo Overciockable True 

Feature Flags VMX, EIST, TM2, PC ID, FPU, 
VME, PSE, MSFL PAE. MCE, 
APIC, MTRR, PAT, PSE-36, 
ACPI. SS, HTT r TM 
Instructions TSC, MM* SSE, SSE2, SSE3, 
SSSE3 r SSE4.1, S5E42, 
AESNI,AVX 
Microcode Update 0*9 



Name NVIDIA GeForce GTX 580 
Compatibility NVIDIA 
RAM 1.50 GB 
DAC Type Integrated RAM D AC 
Driver Version 9.18.132018 
Driver Date 5/12/2013 

Name NVIDIA GeForce GTX 580 
Compatibility NVIDIA 
: A 1 1.50 GB 
DAC Type Integrated RAM DAC 
Driver Version 9.1 a 132049 
Driver Date 6/21/2013 

Name Intel(R) HD Graphics 4600 
Compatibility Intel Corporation 
RAM 2J06 GB 
DAC Type Internal 
Driver Version 9.18.10.3071 
Driver Date 3/19/2013 

Operating System -»Tune 

Manufacturer Microsoft Corporation 



Memory 




-*Tune 




Total Installed Memory 3j00 GB 






Bank Label BANK 1 
Device Locator ChannelA-DIMMI 
Default Speed 2400 MHz 

Capacity 4.00 GB 
Manufacturer 0420 






Bank Label BANKS 
Device Locator ChannelB-DIMMI 
Default Speed 2400 MHz 

Capacity 4j0OGB 
Manufacturer 0420 




BIOS 




-*Tune 




Ma"u ; acLrer American Megatrends Inc. 

Version F5 
Release Date 5/16/2013 




Motherboard 




-*TLFne 




Manufacturer Gigabyte Technology Co, r Ltd, 
Model G1 .Sniper 5 
Version xx 
Serial Number To be filed by O.E M. 
Asset Tag To Be Filed By O.EM. 




XTU 




^Tune 


Service Version 4.1.0.12 
Cl ient Version 4.1.0.12 



Id 314d8c33-e85c-42b6-ae95-aeGe6aeS1ae3 



Name Microsoft Windows 8 
Enterprise 
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setup and share that profile with another user 
via mail or through HWBOT. 



Q 



How does XTU differ from, for 
example, 3DMark or Cinebench? 



MM 



3DMark and Cinebench are 
purely benchmarks. XTU 
provides a benchmarking and a stress 
capability while also allowing full control 
of the processor's overclocking features. 

f \ How does overclocking through 
VXXTU improve upon traditional 
BIOS-based tuning? 

IV /I IV /I Traditional BIOS-based tuning 
I V I I V I requires that the user set values 
in the BIOS and then reset and wait for their 
system to come up to the OS level before 
stressing their configuration for stability. 
This becomes very time-consuming when 
every change requires the user to enter the 
BIOS. XTU takes advantage of the unlocked 
features of Intel's Extreme Edition and 
Enthusiast K SKU Core processors, allowing 
a user to manipulate frequency, power 
limits, and voltage, all while the system is 
at the operating system level. A user can 
go through several iterations of frequency 
and voltage settings in real time on the 



core or graphics interfaces and observe the 
performance impact, all while leaving their 
applications open. 

QSo, version 4.1 launched toward the 
end of May. What was new for this 
latest iteration of the software? 

IV R Version 4.1 brought two 
I VI I VI things to market. The first 



was support for our newest enthusiast 
Intel Core products based on the Haswell 
architecture. Intel Core processors based 
on the Haswell architecture delivered 
new levels of overclocking flexibility at 
the BIOS and operating system level that 
were harnessed by XTU. The second was 
the addition of the XTU benchmarking 
utility and the integration of that 
capability with the HWBOT community 
of users. 

f\ There's a pretty strong XTU 
Vx presence on HWBOT.org. How did 
you choose HWBOT to work with, and 
how did that integration develop? 

l\/M nte ^ * s a ^ wa y s looking for 
I V I I V I ways to grow the overclocking 
community by helping those who have 
heard about overclocking but have never 
had the knowledge, tools, or courage to 
try overclocking themselves. Intel has 
used HWBOT.org for some time to 
track overclocking scores and read what 
the experts say about our products. We 
decided to engage with them over a year 
ago to find a way to share the expertise 
of their audience with novice users in 
an simple, easy way. We described our 
vision to the team at HWBOT.org, and 
they readily agreed to move forward with 



#7157 GIGABYTE /TSRoth Tj^Swu. (jnt eH 



OM PETITIONS HARDWARE RANKINGS FORUM XTU ZONE 




Overclocking record overview 
As XTU cw» m»<« use of multiple processor core; 



« r»f*ir>BJ Vt 5C* up ttt 9t» emounl ol cor 69 in use Please seiecf S ' 

WORLDRECORD 




World Records 



XTU ■ Ix CPU 
XI L -*i CPU 



AndreYang 
Cora 17 *TW @ 5S0QUHJ 

3. OMln J 1425 mutt tsiMyriotKMiim 1 

Corel? 4770K @ S70J 3MHI 

4. M*7M114*0row1w Andf»Yjng 
Core (7 477WC @ SOOOMHz 

$ I7fll7mi618inaft» AndreYang 
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integrating their site and XTU. Over 
the next several months we defined the 
solution and began development with a 
target release aligned with our 4th Gen 
Core processors. We've enjoyed a great 
working relationship with them and look 
forward to more exciting things to come. 

OWe noticed that someone on 
^HWBOT has overclocked the 
Core i7-4770K to 6GHz. How does 
that compare to the numbers your team 
has achieved internally, and how much 
remaining headroom do you think the 
4770Khas? 

IV fl l\ fl Looking at HWBOT, the Intel 
I VI I VI Core 4770K holds the record 
on Super Pi 32M at >6.7GHz, has been 
the first CPU to exceed DDR3 frequencies 
of 4,000MHz, and has exceeded a core 
frequency of 7.0GHz. Our internal focus is 
mostly to make sure that the overclocking 
logic and methods are sound and that 
physics — not logic — are the limit to what 
can be achieved in overclocking. We leave 
the performance exploration up to the 
community of users who continuously 
build the body of overclocking knowledge 
and experience. The reality is that we get 
a lot more data on CPU OC performance 
externally vs. internally, as HWBOT 



demonstrates. While we may see one thing 
inside of Intel, it is only a matter of time 
before someone will surprise us with some 
great new results. 

f \ Based on what you've seen in your 
Vj( labs and from anecdotal evidence, 
what would you say is the upper 
limit for 4770K overclocks without 
something exotic like liquid nitrogen? 

IV fl IV fl As with my answer above, I 
I V I I V I would rely more on anecdotal 
data. You see the community of users 
employing a broad range of water and 
air coolers to get their results across a 
broad range of benchmarks, whereas our 
internal assessment is much more limited 
by comparison. That said, if you take the 
XTU benchmark as an example, I see a 
lot of really nice results where the CPU 
is running anywhere between 4,800 to 
5,100MHz on air and water. 

f \ What would you say is the XTU's 
\X handiest feature, and why? 

IV fl IV fl Personally, I really enjoy 
I VI I VI having access to a broad 
range of real-time performance tuning 
capabilities and being able to save those 
settings in a series of XTU profiles 
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that can be called up on the fly. Let's 
say that I am using a system built on 
an Intel Core 4770K processor. I am 
working in Adobe Lightroom on an 
image processing task and I need 
some additional performance. I can 
apply an XTU profile that boosts just 
the core frequency, power limits, and 
core voltage, resulting in noticeably 
reduced processing time. Next I move 
to Handbrake to convert some video. I 
know that video conversion time with 
Intel Quick Synch can be reduced by 
increasing my graphics frequency. I 
can switch to a different XTU profile 
that only boosts the graphics frequency 
and voltage to speed the conversion. 
When I am done with that, I go back 
to watching videos on YouTube. That 
doesn't require much in terms of CPU 
resources, so I apply the default XTU 
profile so that nothing is overclocked. 
All of this can be done without ever 
leaving the operating system or disrupt- 
ing your work. 

f \ Aside from working on the XTU, 
\jI what does your team in Intel's 
HEDT (High-End Desktop) group do, 
and what's next now that 4.1 is out? 

IV fl IV fl Besides being responsible for 
I V I I V I defining the next generation of 
enthusiast-class platforms built on Intel 
processors, our team at Intel is constantly 
looking for hardware and software ways 
to get the most out of the overclocking 
and performance tuning experience on 
Intel's Extreme Edition and K SKU Core 
Processors. This includes programs such 
as Intel Extreme Tuning Utility (XTU), 
Intel Extreme Memory Profiles (XMP), 
enthusiast-class cooling solutions such as 
the BXRTS2011LC High-performance 
Liquid Cooler, and the Intel Performance 
Tuning Protection Plan. As for what is 
next? Look for some exciting beta features 
to become available in Extreme Tuning 
Utility by the end of August. You can get 
these by downloading the latest version 
of XTU from Intel's Download Center or 
by downloading the latest version when 
prompted by XTU. ■ 



Look For CPUNl These LAN Parties 



08.01-04.13 

QuakeCon 2013* 
Dallas, TX 

www.quakecon.org 

08.10.13 

WV Gamers 
Eugene, OR 

www.wvgamers.com 

08.17.13 

AWOL LAN 22 
Eau Claire, Wl 

www.awollan.com 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 



LANFest FITES* 
Mechanicsburg, PA 



lanfest.intel.com 



PAX Prime 
Seattle, WA 

prime.paxsite.com 



VectorLAN 3 
Portland, OR 

vectorlan.com 



CPU 
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Exile LAN XIII 
Troy, NY 

exilelan.com 



Maryland LAN Gamers 
Maryland 

www. marylandlangamers. net 

09.07-08.13 

LANFest Colorado* 
Loveland, CO 

lanfest.intel.com 

09.07.13 

LAN OC V13.0 
Ohio City, OH 

lanoc.org 

09.14.13 

SWVA Gaming: VII 
Lebanon, VA 

www.swvagaming.com 

09.21.13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

WV Gamers 
Eugene, OR 

www.wvgamers.com 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

09.27-29.13 

GNWLAN 10 
Vancouver, WA 



gnwlan.com 




Across The Nation — & Beyond! 

* Event scheduled to include a CPU case mod contest. 



10.04.13 

PONG Expo LAN 
Menomonie, Wl 

pong.uwstout.edu 

10.08-10.13 

PDXLAN Charity Event 
Portland, OR 

www. pdxlan . net 

10.11-13.13 

LANFest Sacramento Fall 2013* 
Folsom, CA 

lanfest.intel.com 

10.18-20.13 

Naois Gaming 
York, PA 

www.naoisgaming.com 

10. 19. 13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

WV Gamers - Eugene, OR 

www.wvgamers.com 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

11.08-11.13 

Baselan 26 
Winnipeg, Manitoba 

www.allyourbaseonline.com 

11.09.13 

NeXus LAN 
Miamisburg, OH 



www. nexuslan .org 



WV Gamers 
Eugene, OR 

www.wvgamers.com 

11.1S.13 

SWVA Gaming: PnP.4 
Lebanon, VA 

wvwv.swvagaming.com 

11.16.13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

11.29.13 

Maryland LAN Gamers 
Maryland 

www.marylandlangamers.net 

12.21.13 

NGC's LAN-A-GEDDON 
Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

02. 21-24. 14 

PDXLAN 23* 
Portland, OR 

www.pdxlan.net 




Would you like us to help promote your next LAN? 

Give us a call at 1-800-733-3809 

We'll be glad to consider your event 
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SHOWCASE 



CES 2013 

IN-N4XVATION 
AWA 

HONOREE 




ZALMAN 

COOL INNOVATIONS 



2013 



am 





ULTIMATE LIQUID CPU COOLER 

rn^zir^7fc:n : 3) r/tAX 

Nanofluids dramatically increases the thermal conductivity 
Up to 400W TDP ultra silent powerful cooling 

- Dual radiator designed to maximize the air flow 

- Quadro cooling Heatpipes to optimize heat transfer 

- High-performance built-in water pump to increase flow rate 

Optional 1 20mm extra fan is available for overclockers 




World's First Extreme heat transfer 
Nanofluids Technology 



Quadro cooling Heatpipes 



Pure copper fins with Black Pearl 
Nickel Plated 

facebook.com/zalmanusa 
I www.zalman.com I 



newegg™ amazon.com ligerDirect.com *fe 



www.newegg.com 



www.omozon.com 



www. figerdirect.com 



micro CEns? 

computers St electronics 

www.fryselectronics. com www.microcen fer.com 



NCIXt 



www.ncix.com 



nxw rt mory* 



express 



www.memoryexptess.com 



www. canadacomputers.com 



